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SECTION  I - lOTRODUCTION 


1.  AUTHORITY 

The  Big  Muddy  River  Comprehensive  Basin  Study  is  one  of  the  original 
Type  II  studies  selected  by  the  Interdepartmental  Staff  Committee  of  the 
Ad  Hoc  Water  Resources  Council.  These  comprehensive  basin  studies  were 
planned  to  serve  as  the  basis  for  authorization  of  specific  projects  and 
groups  of  projects.  Subsequently,  with  the  establishment  of  the  Water 
Resources  Council  by  the  Water  Resources  Planning  Act  (Public  Law  89-80) , 
the  administration  and  review  of  this  study  was  placed  under  the  Council's 
jurisdiction.  It  is  the  function  of  this  Council  to  encourage  the  conserva- 
tion, development  and  use  of  the  water  and  land  resources  of  the  United 
States,  with  the  Federal  Government,  States,  localities  and  the  private 
sector,  all  working  in  concert. 

2 . PURPOSE 

The  purpose  of  this  report  is  to  present  a comprehensive  plan  of  develop- 
ment that  will  provide  for  the  best  use  or  the  combination  of  uses  of  water 
and  land  resources  to  meet  the  short  and  long-term  needs  of  the  basin.  Speci- 
fic objectives  of  the  study  made  for  this  report  were: 

ia^  To  determine  the  future  direction  and  magnitude  of  the  basin's 
economy  at  selected  points  of  time; 

b.  To  identify  the  demands  for  water  and  land-related  products  and 
services  required  to  sustain  the  projected  economy  and  maintain  the  area's 
socio-envlronmenta 1 well-being; 

c.  To  develop  possible  solutions  to  meet  these  needs; 
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d.  To  formulate  the  projects  and  programs  required  to  satisfy  the 
immediate  and  long-range  needs;  and 

e^  To  select  the  optimum  plan  of  development  based  on  engineering 
feasibility,  economic  Justification,  and  social  considerations 

3 . SCOPE 

This  report  presents  a general  appraisal  of  the  basin's  over-all  water 
and  land  resource  potential  based  on  the  indentifiable  needs  and  socio- 
environmenta 1 considerations.  The  recommended  plan  of  improvement  estab- 
lishes a coordinated  basis  for  the  action  programs  of  both  Federal  and  non- 
Federal  interests  and  serves  as  a common  guide  for  future  planning.  Senate 
Document  No.  97,  87th  Congress,  2nd  Session,  "Policies,  Standards  and  Pro- 
cedures In  the  Formulation,  Evaluation  and  Review  of  Plans  For  Use  and  De- 
velopment Of  Water  and  Related  Land  Resources,"  was  used  as  a basic  frame- 
work in  studying  and  planning  basin  developments.  Specific  areas  of  invest- 
igation included: 

a.  Economic  survey  showing  past  trends  and  future  projections  of  popu- 
lation and  economic  growth  indicators  such  as  employment  and  personal  income; 

b.  Flood  problems  and  their  solution  in  the  tributary  watersheds  and 
the  headwater  areas  of  the  Big  Muddy  River  above  the  Rend  Lake  Dam,  presently 
under  construction; 

c.  Current  and  projected  municipal  and  industrial  water  supply  require- 
ments and  the  action  programs  currently  underway  to  meet  these  needs; 

d.  Current  and  projected  target  flows  and  the  action  programs  required 
to  maintain  acceptable  quality  standards  for  the  major  tributary  streams. 
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e.  Need  for  providiag  hydroelectric  power  generation  and/or  mine- 
mouth,  at  site  power  generation; 

f.  Potential  and  feasibility  of  improving  Big  Muddy  River  and  Beaucoup 
Creek  for  modern  barge  transportation; 

g.  Recreational  needs  of  the  Basin  and  measures  to  meet  these  needs. 

h.  Fish  and  wildlife  conservat iona 1 requirements  and  the  effects  of 
resource  development  on  the  ecology  and  habitat; 

i.  The  agricultural  characteristics  of  the  basin  and  the  need  to 
reorient  and  enhance  agricultural  productive  output  and  efficiency; 

j.  Investigation  of  wetland  problems  and  their  drainage  solutions; 

k.  The  environmental  quality,  including  preservation  of  unique  histori- 
cal and  archaeological  artifacts  and  aesthetic  and  sociological  considerations; 

l.  Local  and  regional  plans  for  development. 

4.  STUDY  ORGANIZATION 

Compre liens ive  planning  for  the  Big  Muddy  River  Basin  Study  was  directed 
by  a coordinating  committee.  Chaired  by  the  Corps  of  Engineers,  the  committee 
was  composed  of  representatives  from  U.  S.  Department  of  Agriculture;  Army; 
Commerce;  Health,  Education,  and  Welfare;  Interior;  the  Federal  Power  Com- 
mission; and  the  State  of  Illinois,  The  functions  of  the  coordinating  com- 
mittee was  to  exercise  overall  managerial  control  of  the  study;  provide  a 
means  for  full  and  continuing  exchange  of  views  during  the  study;  advise 
and  assist  all  participating  agencies  regarding  objectives,  work  assignments, 
and  schedules;  assist  in  resolution  of  study  problems;  and  make  periodic 
review  of  the  progress  being  made  on  these  studies.  Small  work  groups  or 
committees  were  formed  to  conduct  studies  in  specific  areas  of  interest. 
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These  work  groups  were  chaired  by  the  Federal  agency  having  expertise  in 
the  particular  subject.  As  the  study  progressed,  it  was  realized  that 
organization  of  a multi-agency  work  group  was  essential  to  achieve  a truly 
joint  effort  in  formulating  the  basin  plan  of  development.  Each  department, 
having  key  responsibility  in  the  various  work  committees,  together  with  the 
State, appointed  representatives  to  serve  on  a specially  designated  Plan 
Formulation  Work  Committee.  Thl.s  committee  reviewed  the  various  studies' 
conclusions;  the  formulation  procedures  used  in  establishing  the  optimum 
base  plan;  and  the  additions  required  to  meet  the  basin's  socio-environmenta 1 
needs.  The.  basic  study  organization  is  shown  on  FIGURE  1.  Work  group 
organizations  are  depicted  on  FIGURES  2 through  5. 

5.  DESCRIPTION  OF  INVESTIGATIONS 

The  coordinating  committee  participated  in  the  control  and  coordination 
of  the  studies,  the  formulation  of  the  basin  plan  of  development,  and  the 
review  of  this  summary  report  and  its  appendices.  In  addition,  the  individual 
agencies  prepared  the  studies  and  reports  listed  below. 

a.  Department  of  Agriculture.  The  Soil  Conservation  Service,  the 
Economic  Research  Service,  and  the  Forest  Service  participated  in  the  USDA 
part  of  the  study.  Participation  of  each  agency  was  coordinated  through  a 
field  advisory  committee.  This  committee  met  on  call  of  the  chairman,  the 
State  Conservationist,  to  assure  effective  USDA  coordination  with  studies 
of  cooperating  agencies.  USDA  agencies  performed  the  following: 

(1)  Inventoried  the  natural  resources  for  agricultural-related 
enterprises  and  identified  future  land-use,  crop  patterns  and  yields,  and 
other  economic  factors. 
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DEPARTMENT  OF  THE  ARMY 
ARMY  ENGINEER  DISTRICT,  ST.  LOUIS* 
(Chair  Agency) 


FTCirRE  1 


PARTICIPATING  AGENCIES 


FEDERAL 

POWER 

COMMISSION 


POWER 

COMMITTEE 


Corps  of 
Engineers 

Bureau  of  Mines 

Office  of  Water 
and  Power 
Development 

Dept,  of  Business 
and  Economic 
Development  (State) 


WORK  GROUP  CHAIRED 
BY  THE 

FEDERAL  POWER  COMMISSION 
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FIGURE  2 


DEPARTMENT 

OF 

AGRICULTURE 


SOIL  CONSERVATION 
SERVICE 
(CHAIRMANSHIP) 


AGRICULTURAL 
COMMITTEE 

Forest  Service 

Economic  Research 
Service 

Corps  of  Engineers 

Federal  Water  Pollution 
Control  Administration 

Bureau  of  Outdoor 
Recreation 

Bureau  of  Sports 
Fisheries  and 
Wildlife 


Dept,  of  Business  and 
Economic  Development 
(State) 

Dept,  of  Agriculture 
(State) 


WORK  GROUP  CHAIRED 
BY  THE  DEPARTMENT 
OF  AGRICULTURE 
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FIClfRE  3 


WORK  GROUPS  CHAIRED  BY 
THE  DEPARTMENT  OF  THE  ARMY 
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FIGIIRE  4 


DEPARTMENT  OF  THE  INTERIOR 


FIGURE  5 


WORK  GROUPS  CHAIRED  BY 
THE  DEPARTMENT  OF  THE  INTERIOR 


(2)  Investigated  of  agricultural  and  rural  community  water 
problems  and  the  need  for  water  and  related  resources  development; 

(3)  Appraised  land-drainage  and  erosion  problems; 

(4)  Appraised  agricultural-drought  problems  and  need  for  irri- 
gation development; 

(5)  Appraised  forest  resources  and  forest-based  industry  water 
requirements ; 

(6)  Inventoried  and  analyzed  potential  water  and  related  land 
resource  developments  in  upstream  watersheds; 

(7)  Cooperated  in  the  hydrologic  and  hydraulic  evaluation  for 
the  main  stem  and  tributary  watersheds; 

(8)  Evaluated  the  impact  of  proposed  water  resource  development 
projects  upon  agriculture  and  forestry  resources  and  enterprises; 

(9)  Determined  the  potentials  of  water  storage  within  the  upstream 
watersheds  to  meet  local  and  basin-wide  needs  as  formulated  by  the  various 
work  committees; 

(10)  Determined  the  total  effects  of  the  upstream  channel  improve- 
ments and  decapitation  effects  on  downstream  flows; 

(11)  Participated  in  program  formulation  and  system  design; 

(12)  Prepared  Appendix  K,  Agriculture; 

(13)  Assisted  in  preparation  of  the  Summary  Report  and  Appendices; 
A,  Climatology,  Meteorology,  and  Surface  Water  Hydrology;  F,  Flood  Damages; 

L,  Economic  Base  Survey;  and  M,  Design  and  Cost  Estimates. 
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b . Department  of  the  Army. 

(1)  Prepared  Appendix  L,  Economic  Base  Survey,  to  determine  the 
current  and  future  economic  development  potential  of  the  basin; 

(2)  Made  engineering  reconnaissance  site  inspections,  topographic 
surveys,  and  subsurface  explorations; 

(3)  Coordinated  the  establishment  of  flood  profiles,  current 
(with  Rend  Lake)  and  future  conditions  - with  and  without  improvements  in 
place,  on  the  main  stem  of  the  Big  Muddy  River; 

(4)  Prepared  Appendix  G on  the  navigation  problems  and  needs; 
made  navigation  economics  studies  and  traffic  analyses;  and  estimated  the 
costs  and  benefits  applicable  to  studied  projects; 

(5)  Prepared  Appendix  D,  Fluvial  Sediment; 

(6)  Prepared  Appendices:  A,  Climatology,  Meteorology,  and  Surface 

Water  Hydrology;  F,  Flood  Damages;  and  M,  Design  and  Cost  Estimates,  in 
coordination  with  the  Soil  Conservation  Service; 

(7)  Prepared  Appendix  N,  Benefit  Evaluation,  with  appropriate 
assistance  from  all  study  participants; 

(8)  Prepared  the  Summary  Report  with  appropriate  assistance  from 
all  study  participants; 

(9)  Evaluated  the  impact  of  proposed  water  resource  development 
projects  on  all  local  and  basin-wide  needs,  exclusive  of  agricultural  related 
resources ; 

(10)  Participated  in  program  formulation  and  system  design. 


c.  Department  of  Commerce.  The  Environmental  Science  Services 
Administration  assisted  in  preparation  of  Appendix  A,  Climatology,  Meteor- 
ology, and  Surface  Water  Hydrology,  and  participated  in  the  review  of  the 
various  appendices. 

d.  Department  of  Health.  Education,  and  Welfare.  The  Public  Health 
Service  participated  in  analyzing  the  potential  health  problems  in  the 
Carbondale  area,  where  the  stream  flows  were  minimal  relative  to  the  vector 
population.  It  also  participated  in  the  review  of  the  various  appendices. 

e.  Department  of  Interior. 

(1)  U,  S.  Geological  Survey  prepared  Appendix  B,  Ground  Water 
Geology  and  assisted  in  the  preparation  of  Appendix  A,  Climatology,  Meteor- 
ology, and  Surface  Water  Hydrology; 

(2)  Bureau  of  Sports  Fisheries  and  Wildlife. 

(a)  Analyzed  existing  and  projected  demand-supply  relation- 
ship for  fish  and  wildlife  resources; 

(b)  Determined  where  possible  the  effects  of  proposed  develop- 
ments on  these  resources; 

(c)  Prepared  Appendix  I,  Fish  and  Wildlife  Conservation. 

(3)  Bureau  of  Mines. 

(a)  Determined  the  nature  and  extent  of  mineral  occurrences 
and  the  potential  of  the  mineral  industry  in  the  basin; 

(b)  Evaluated  the  impact  on  the  mineral  industry  by  the  pro- 
posed Improvements ; 

(c)  Prepared  Appendix  C,  Mineral  Resources,  and  assisted  in 
the  preparation  of  Appendix  L,  Economic  Base  Survey. 
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(4)  Bureau  of  Outdoor  Recreation. 


(a)  Developed  the  projected  demands  in  terms  of  user-day 
attendance,  water  surface  acreage  and  land  acreage  required  for  general 
recreation ; 

(b)  Established  design  and  cost  criteria  applicable  for 
ascertaining  and  implementing  tlie  use  potential  for  the  reservoir  develop- 
ments considered; 

(c)  Prepared  that  portion  dealing  with  personal  recreation 
for  Appendix  H,  Recreation. 

(5)  National  Park  Service. 

(a)  Contracted  with  the  Southern  Illinois  University  for 
preparation  of  that  portion  of  Appendix  H,  Recreation,  concerning  archaeologi- 
cal, historical,  and  natural  resources; 

(b)  Participated  in  the  review  of  the  various  appendices. 

(6)  Federal  Water  Pollution  Control  Administration. 

(a)  Provided  projections  of  target  flows  for  critical  tribu- 
tary load  points  for  water  quality  control  purposes; 

(b)  Determined  the  value  of  supplemental  storage  required  to 
maintain  the  selected  DO  level  approved  by  the  State  of  Illinois; 

(c)  Prepared  Appendix  E,  Water  Use  and  Stream  Quality; 

(d)  Assisted  in  establishing  governing  design  criteria  for 
yield-storage  capability  of  drainage  areas. 

(7)  Federal  Power  Commission. 

(a)  Determined  the  projected  power  loads  in  the  market  area, 
feasibility  of  potential  hydropower,  and  the  potential  of  mine-mouth  power 
generation  in  relation  to  the  market  load; 
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(b)  Prepdied  Appendix  J,  Power; 

(c)  Participated  in  the  review  of  the  various  appendices. 

6.  REPORT  ARRANGEMENT 

This  comprehensive  report  is  composed  of  a summary  report  and  a series 
of  supporting  appendices  covering  specific  areas  of  interest.  Detailed 
technical  information  in  the  appendices  is  summarized  and  presented  in  the 
non-technica 1 language  in  the  summary  report.  Participating  agencies  were 
responsible  for  the  preparation  of  any  appendices  relating  to  subject  matter 
which  came  under  their  normal  operating  authority.  All  agencies  were 
invited  to  contribute  to  the  appendices.  Table  1 lists  the  appendices  and 
the  agency  responsible  for  their  preparation. 

7.  PRIOR  STUDIES  AND  REPORTS 

a.  Corps  of  Engineers. 

b.  Department  of  Agriculture. 

c.  Department  of  Interior. 

d.  State  of  Illinois. 

e.  Local. 

NOTE:  All  agencies  are  to  provide  input  for  this  paragraph. 

8.  PUBLIC  HEARINGS 

To  be  completed  subsequent  to  acceptance  of  Summary  Report  by  Coordi- 
nating Committee  and  holding  of  final  public  hearing.  At  that  time,  com- 
prehensive plan  of  improvement  will  be  presented  to  ascertain  public  accept- 
ance. 
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TABLE  1 


APPENDICES 

Title 

Climatology  and  Heterology 
Surface  Water  Hydrology 

Groundwater  Geology 

Mineral  Resources 

Fluvial  Sediment 

Water  Use  and  Stream  Quality 

Flood  Damages 
Navigat ion 
Recreat ion 

Fish  and  Wildlife  Conservation 
Power 

Agriculture 
Economic  Base  Survey 
Design  and  Cost  Estimates 
Benefit  Evaluation 


Responsible  Agency 
Corps  of  Engineers 

Geological  Survey 

Bureau  of  Mines 

Corps  of  Engineers 

Federal  Water  Pollution 
Control  Administration 

Corps  of  Engineers 

Corps  of  Engineers 

Bureau  of  Outdoor  Recreation 

Fish  and  Wildlife  Service 

Federal  Power  Commission 

Soil  Conservation  Service 


Corps 

of 

Engineers 

Corps 

of 

Engineers 

Corps 

o f 

Engineers 

SKCTTON  II  - PLANNING  ENVIRONMENT 


^1.  FiASIN  LOCATION  AND  DESCRIPTION 

Tlie  Big  Muddy  River  Basin  ;s  located  in  the  southwestern  portion  of  the 
State  of  Illinois  and  includes  most  of  the  area  between  37°30'  and  38°30' 
north  latitude  and  88^"’40'  and  89^40'  west  longitude.  The  Big  Muddy  River, 
wliich  is  part  of  one  of  16  major  tributary  drainage  areas  in  the  Upper  Miss- 
issippi River  Basin,  and  embraces  major  portions  of  Franklin,  Jackson,  Jefferson, 
Perry  and  Williamson  Counties  and  small  portions  of  Hamilton,  Johnson,  Marion, 
Randolph,  Union  and  Washinuton  Counties.  The  basin  contains  some 

2,375  square  miles  and  is  essentially  rectangular  In  shape,  having  a median 
length  of  72  miles  and  an  average  width  of  33  miles.  The  topography  of  the 
basin  is  cFiaracter ized  by  gently  undulating  hills  in  the  north  and  west; 
low  relief,  wide  valleys  and  well  developed  upland  drainage  system  in  the 
east;  and  more  rugged,  well-defined  hills  and  valleys  in  the  south.  Local 
topographic  relief  seldom  exceeds  100  feet,  while  elevations  range  from  320 
to  860  feet  above  mean  sea  level.  A map  of  basin  is  shown  on  PLATE  1. 

10.  CE01/)CY  AND  SOUS 

Prior  to  the  last  glacial  period  in  this  area,  the  Big  Muddy  River  cut 
a broad  valley  through  the  bedrock  shales  and  sandstones  found  in  the  basin. 

Then,  following  the  withdrawal  of  the  glacial  ice  sheet,  large  quantities 
of  melt  water  caused  the  Mississippi  River  to  carry  such  large  quantities  of 
sediment  that  its  capacity  to  transport  them  was  exceeded.  This,  in  turn, 
resulted  in  the  Mississippi  Valley  being  filled  with  sediment  that  closed 
the  mouths  of  some  of  its  tributary  streams.  The  Big  Muddy  River  was  one 
of  the  tributaries  that  was  unable  to  cut  through  these  deposits  as  fast  as 
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the  Mississippi  River  laid  them,  and  thus  became  impounded.  This  lake 
characteristic  was  probably  intermittent  in  character,  but  well-defined 
terrace  levels  are  evidence  of  at  least  two  different  periods  of  prolonged 
lake  existence.  When  the  Mississippi  River  was  once  more  capable  of  trans- 
porting the  sediment  delivered  to  it,  the  natural  process  of  cutting  a 
deeper  ciiannel  occurred  and  the  ponded  Big  Muddy  River,  now  nearly  full  of 
sediment,  began  to  drain.  Typical  of  a lakebed,  the  soils  of  the  Big  Muddy 
Valley  consist  of  a series  of  clays  and  silts,  interlaced  with  layers  of 
very  fine  sands.  The  clay  and  silt  composing  the  lake  fill  are  relatively 
impervious,  although  they  have  been  found  to  be  saturated;  ground  water 
moves  along  tlie  tlun  irregular  layers  of  fine  sand  previously  mentioned. 

Below  this  lake  fill  are  coarser  silts,  sands,  and  fine  gravels,  which 
probably  are  remnants  of  earlier  glacial  deposits  formed  when  the  stream 
carried  melt-water  from  the  retreating  ice  edge.  This  lower  portion  varies 
in  permeability  and  does  not  contain  any  significant  ground  water.  Bedrock 
ic  60  feet  or  more  below  the  flood  plain,  with  the  deeper  portion  occurring 
on  the  west  side  of  the  valley  in  the  Sesser  area  and  primarily  consists  of 
sandstone  underlain  by  shale. 

11.  CLIMATE,  RAINFALL,  AND  RUNOFF 

The  basin  area  has  a climate  that  is  typical  of  the  mid-Mississippi 
River  region.  The  winters  are  relatively  mild,  while  summers  are  commonly 
warm-to-hot  and  usually  humid,  with  occasional  temperatures  of  100°  Fahren- 
heit or  higher.  Mean  annual  temperature  is  approximately  60°  Fahrenheit,  with 
extremes  of  114°  to  a -20°  having  been  recorded.  July  is  the  warmest  month 

and  January  is  the  coldest  month,  with  mean  monthly  temperatures 
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cquivilent  to  78°  and  36*^,  respectively.  The  average  daily  temperature  range 
i8  about  18°  during  the  colder  half  of  the  year  and  about  22°  during  the 
waimi-r  months.  Due  to  this  moderate  temperature,  the  area  has  a frost-free 
growing  season  of  some  190-200  days.  Early  April  is  normally  the  time  of  the 
last  killing  frost,  while  the  first  fall  frost  occurs  usually  late  in  Octo- 
bi  r . Prevailing  wind  patterns  move  from  the  southwest  to  the  northeast 

dut ing  the  spring  and  summer,  and  from  the  northwest  to  the  southeast  during 
the  winter.  Maximum  wind  movement  occurs  in  March  and  the  minimum  in  August, 
with  an  average  of  about  10.3  miles  per  hour.  The  basin  is  subject  to  intense 
local  rainstorms  of  short  duration,  usually  in  the  summer,  as  well  as  wide- 
spread storms  of  lesser  intensity  throughout  the  rest  of  the  year.  The  more 
notable  storms  of  record  are  of  the  latter  type  and  have  been  responsible 
for  the  major  floods  within  the  basin. 

Average  annual  rainfall  in 

the  basin  is  about  42  inches,  as  compared  to  the  United  States  average  of 
some  30  Inches,  with  extremes  of  65  and  29  inches  having  been  recorded. 

Average  annual  snowfall  is  about  20  inches.  Distribution  of  precipitation 
is  relatively  uniform  throughout  the  year,  with  the  driest  month 

being  February  and  the  wettest  month  being  May.  However,  much  of  the  total 
rainfall  is  lost  because  of  evaporation,  transpiration,  rapid  upland 

runoff  rate,  and  the  limited  capacity  of  the  surface  soils  to  retain  infil- 
tration as  ground  water.  Average  annual  runoff  represents  about  11.5 

to  13,0  inches  average  depth  over  the  drainage  area,  or  about  1,500,000 
acre-feet.  Analyses  of  past  flows  indicate  that  the  annual  runoff 

at  Miirphysboro,  which  has  a drainage  area  equal  to  about  92  percent  of  the 
total  basin,  exceeded  2,000,000  acre-feet  for  7 years,  with  the  greatest 
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anruujl  runoff  of  3,737,000  acro-feet  occurring  in  1950.  In  the  same  period 
of  record,  there  were  also  7 years  in  which  runoff  was  less  than  500,000 
acre-feet,  with  a minimum  of  95,000  acre-feet  recorded  in  1941. 

12.  m’DROUXlY  AND  HYDRAULIC  CHARACTERISTICS 

The  drainiige  system  consists  of  the  main  stem  of  the  Big  Muddy  River 
and  its  five  principal  tributaries:  Beaucoup  Creek,  Crab  Orchard  Creek, 

Little  Muddy,  Middle  Fork,  and  Casey  Fork.  A breakdown  of  the  basin's 
tivijor  tributary  areas  and  watersheds,  as  defined  by  topographic  and  hydro- 
logic  limitations,  is  shown  on  PIATE  2 and  listed  in  TABLE  i.  These  prin- 
cipal streams  generally  follow  tortuous  routes  with  directional  changes 
abruptly  taking  place  in  many  areas.  Runoff  is  rapid  in  the  northern  half 
of  the  basin,  with  high-water  crests  occurring  2-3  days  after  the  beginning 
of  a rise,  and  being  sluggish  in  the  southern  half  with  a 4-5  day  crest  lag. 
Recession  after  cresting  is  generally  slow,  particularly  in  the  lower  43 
miles  of  the  main  stem,  which  is  affected  by  backwater  from  the  Mississippi 
River.  Stream  flow  data  on  the  Big  Muddy  River  liave  been  collected  inter- 
mittently from  1908  to  date  at  three  gaging  stations  on  the  main  stem.  Three 
additional  stream  flow  gages  are  in  operation  on  the  major  tributaries,  but 
with  only  20  years  of  record.  The  Plumfleld  gage  on  the  main  stem,  which 
has  a drainage  area  of  785  square  miles,  was  selected  as  the  controlling  or 
reference  gage  because  it  has  the  longest  period  of  record  and  was  also 
representative  of  the  basin's  flow  pattern  and  yield.  During  the  period 
of  record  extending  from  1916  to  1965,  Plumfleld  has  recorded  a mean  dis- 
charge of  713  cfs,  with  a maximum  and  minimum  recording  of  43,500  and  0, 
respectively.  Low-flow  cliaracter istics  indicate  an  annual  critical  7-day 
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Table  2 

Major  watersheds  and  principal  tributary  areas 


Big  Muddy  River, 

Watershed  and  princi- 
pal tributary  area 

Illinois,  Comprehensive 

River  mile  - 
main  stem.  Big 
Muddy  River 

Basin  Study 

Drainage  area 
Indlvidua 1 

(square  mile) 
Total 

14. 

Lpper  Big  Muddy 

103. 1 - 160. 5 

276 

15. 

Casey  Fork 

110.2 

163 

13. 

Gun  Creek 

109.3 

49 

9. 

Central  Big  Muddy 

55.3  - 103.1 

122 

12. 

Middle  Fork 

87.8 

236 

Middle  Fork 

176 

Ewing  Creek 

60 

11. 

Lake  and  Pond 

76.6 

101 

Lake  Creek 

34 

Pond  Creek 

67 

10. 

Hurricane  Creek 

65.4 

24 

8. 

Little  Muddy 

55.3 

282 

1. 

Lower  big  Muddy 

0 - 55.3 

135 

7. 

Crab  Orchard  Creek 

52.3 

288 

Grassy  Creek 

27 

Little  Grassy  Creek 

24 

Wolf  Creek 

18 

Drury  Creek 

51 

Local  area 

168 

4 & 

6.  Beaucoup  Creek 

43.5 

404 

3. 

Klnkaid  Creek 

28.4 

64 

5. 

Galum  Creek 

27.8 

163 

2. 

Cedar  Creek 

17.1 

68 

TOTAL  2,375  aq.  mi. 
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low-flow,  aver/iging  2 cfs  or  less  per  day  in  25  of  the  50  years  of  record. 
Yield  in  acre-feet  for  the  Plumfield  gage  has  equaled  or  exceeded  513,000 
50  percent  of  the  time;  170,000  90  percent  of  the  time;  and  63,000  95 
percent  of  the  time.  Streams  of  the  basin  are  characterized  by  high  turbid- 
ity and  sediment  load,  and  a relatively  low  percent  saturation  (about  60 
percent)  of  dissolved  oxygen.  In  most  stream  readies,  especially  those  not 
near  the  lieadwaters,  hardness,  iron,  and  manganese  are  present  in  significant 
concentrations.  Acid  mine  drainage  is  a major  water  quality  problem  in  some 
of  the  areas,  particularly  in  the  Lake  and  Pond  Creek  sub-basin.  Altiiough 
little  ground  water  is  used  for  water  supplies,  approximately  10,146  million 
gallons  per  year  are  discharged  into  the  basin,  both  naturally  and  artific- 
ially. On  the  basis  of  streamflow  data,  groundwater  is  discharged  naturally 
into  the  streams  about  25  percent  of  the  time  at  an  average  rate  of  about 
0.006  c/s  per  square  mile.  Excluding  input  from  the  Mississippi  River  flood 
plain,  this  amounts  to  820  million  gallons  per  year.  More  than  three-quarters 
of  the  basin  (excluding  the  southwestern  portion)  is  classified  as  areas  of 
low  yield.  In  these  areas,  ground  water  supplies  are  difficult  to  obtain 
and  are  not  dependable.  Except  for  a few  scattered  pockets,  the  yield  is 
estimated  to  be  less  than  5 gpm  for  individual  wells.  Thus  over  time, 
the  available  ground  water  has  been  used  only  for  an  individual  domestic 
and  farm  supply.  In  the  extreme  southwestern  part  of  the  basin,  exclusive 
of  the  Mississippi  flood  plain,  ground  water  provides  dependable  supplies 
to  a few  towns  and  municipalities.  Depths  of  the  municipal  wells  range  from 
200  to  600  feet  and  yield  from  25  to  190  gpm.  Yields  of  more  than  20  gpm 
from  an  individual  well  can  be  expected  with  an  average  yield  of  approximately 
50  gpm.  The  Mississippi  River  flood  plain  is  the  only  location 


21 


oh ore  the 


ground 


water  is  sufficiently  abundant  to  permit  installation 

of  numerous  wells  that  could  supply  a total  of  more  than  60  mgd.  However, 
to  avoid  excessive  decline  in  water  levels,  pumping  would  have  to  be  spread 
out  over  an  area  rather  than  concentrated  at  one  or  two  centers.  Excessive 
luirdness  and  high  iron  content  are  the  two  most  common  characteristics  of 
ground  water  found  in  the  basin,  and  saline  water  may  be  encountered  in  wells 
with  depths  in  excess  of  1,200  feet.  Two  favorable  characteristics  are  its 
temperature  and  its  bacterial  quality.  Since  the  ground  water  has  been  fil- 
tered through  so  many  feet  of  rock  material,  it  is  normally  free  of  bacteria 
and  should  remain  so  if  the  wells  are  properly  constructed  and  abandoned 
wells  are  properly  plugged. 

13.  LAND  USE  AND  NATURAL  RESOURCES 

a.  Land  use.  There  are  approximately  1,510,400  acres  within  the  study 
area,  of  which  65  percent  is  in  croplands  and  pastures;  18  percent  in  com- 
mercial forestry  lands,  with  an  additional  4 percent  in  public  ownership, 
and  13  percent  is  in  other  usages.  A breakdown  of  land  use  and  ownership 

in  each  of  the  basin's  watersheds  are  shown  in  TABIJIS  3 aid  4,  respectively. 
About  21  percent  of  the  basin  acreage  is  located  in  flood  plains,  with  52 
percent  in  agricultural  production,  and  the  remaining  is  basically  tlmberland 
Including  some  3.7  percent  of  swamp  lands, 

b.  Forestry.  Twenty-two  percent  of  the  area  is  in  forest  lands,  includ- 
ing 321,400  acres  classified  as  commercial  forest  lands  and  some  13,300  acres 
still  in  timber  but  not  in  commercial  production. 

The  types  of  species  vary  from  oak. 
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TABLE  3 


Land  use  by  watershed 
Big  Muddy  River  Basin 
Acres 


Watershed 

Crop- 

land 

Pasture- 

land 

Forest- 

land 

Other 
Land  1/ 

Total 

Casey  Fork 

54 , 000 

18,900 

11,800 

20, 300 

105,000 

Cedar  Creek 

15,100 

4,800 

18,100 

11,000 

44,000 

Central  Big 

59,000 

11,800 

22,300 

9,900 

103,000 

Crab  Orchard 

62,200 

20,200 

35,900 

67,700 

186,000 

Cal  urn  Creek 

62,300 

13,600 

15,100 

14,000 

105,000 

Gun  Creek 

17,300 

4,700 

4,900 

5,100 

32,000 

Hurricane  Creek 

7,900 

2,300 

3,400 

2,400 

16,000 

Kinkaid 

16,900 

5,300 

14,000 

4,800 

41,000 

Lake  & Pond 

34,200 

9,200 

14,000 

7,600 

65,000 

Little  Muddy 

106,600 

23,500 

30,500 

20,400 

181,000 

Lower  Beaucoup 

31,400 

9,900 

21,200 

3,500 

66,000 

Lower  Big  Muddy 

21,700 

7,500 

21,600 

24,200 

75,000 

Middle  Fork 

84,400 

23,900 

21,900 

21,800 

152,000 

Upper  Beaucoup 

127,400 

21,700 

24,500 

22,400 

196,000 

Upper  Big  Muddy 

83,200 

25,300 

17,700 

26,800 

153,000 

TOTAL:  acres 

percent 

783,600 

52 

202,600 

13 

271,900 

18 

261,900 

17 

1,520,000 

100 

1/  Includes  urban,  industrial  areas.  State  and  Federal  lands  (including 
63,030  acres  of  public-owned  forests),  farmsteads,  roads,  and  other 
miscellaneous  land. 
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TABLE  4 

Land  ownership 
Big  Muddy  River  Basin 
acres 


F ederal 

Watershed 

Private 

State 

bnawnco 

National 

Forest 

trao  urenard 
Wildlife 
Re  fuge 

Total 

Casey  Fork 

104,300 

700 

105,000 

Cedar  Creek 

35,700 

8,300 

44,000 

Crab  Orchard 

136,700 

4,500 

1,800 

43,000 

186,000 

Kinkaid 

38,100 

2,  900 

41,000 

Lower  Big  Muddy 

57,500 

900 

16,600 

75,000 

All  others 

1.069.000 

1,069,000 

TOTAL 

1,441,300 

6,100 

29,600 

43,000 

1,520,000 
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gum,  and  cypruss  on  t tu-  wot  lowlands  along  the  Mississippi  River;  to  elm, 
ash,  and  cottonwood  on  tiu'  poorly  drained  uplands  along  the  Big  Muddy  River; 
and  to  and  hickory  forests  which  make  up  the  greater  portion  of  commer- 

cial forest  areas  on  the  well  drained  uplands.  Forest  areas  of  Washington, 
Jefferson,  Perry  and  Franl.lin  counties  range  from  18  to  20  percent  of  the 
land  in  these  counties.  Because  of  its  marked  topographical  relief,  30  to 
45  percent  of  the  total  land  areas  in  Jackson,  Williamson,  and  Union  counties 
are  commercial  forest  lands  and  include  part  of  the  Shawnee  National  Forest, 
which  was  established  in  1933.  At  present,  the  Shawnee  National  Forest  com- 
prises some  225,000  acres  intermingled  with  650,000  acres  of  private  and 
other  ownership.  Of  this  amount,  29,560  acres  of  the  national  forest  are 
within  the  Big  Muddy  River  Basin  and  are  under  the  management  and  adminis- 
tration of  the  U.  S.  Forest  Service. 

c.  Mineral  resources.  The  principal  mineral  resources  found  in  the 
basin  are  coal,  petroleum,  sand  and  gravel,  clay  and  shale,  and  stone.  The 
first  two  commodities  are  actively  under  production  and  generally  shipped  to 
markets  outside  the  basin.  Sand,  gravel,  and  stone  outputs  are  generally 
limited  to  the  needs  of  the  local  area  in  which  they  are  produced.  As  far 
as  is  known,  there  has  been  no  commercial  mining  of  clay  and  shale  since 
1953.  Illinois  coals  are  highly  volatile,  with  heat  values  generally  ranging 
from  11,000  to  12,500  btu's  per  pound  as  received;  sulfer  content  varying 
from  0.5  to  6.0  percent  or  more;  and  moisture  content  from  4.0  to  17.0  per- 
cent. Minable  reserves  of  coal  are  extensive  , with  an 

estimated  16,713  million  tons  in  the  basin 

and  19,943  million  tons  in  the  adjoin- 

ing counties.  Strip  and  underground  mining  methods  are  both  used  in  the  basin. 
Strip  mining  began  in  the  basin  about  1910  and  is  still  used  today.  With  the 


advent  of  improved  design  and  development  of  large  earth-moving  equipment, 
strip  mining  accounted  for  some  33  percent  of  the  basin's  1960  total  coal 
production,  and  44  percent  of  the  coal  output  from  the  peripheral  counties. 
Land  reclamation  in  some  form  has  been  attempted  since  the  early  beginning 
of  strip  mining  in  the  basin  and,  according  to  the  U.  S.  Bureau  of  Mines, 
by  1961  approximately  57  percent  of  the  strip  mine  lands  had  been  restored 
and  successfully  reclaimed.  Known  oil  fields  are  found  in  the  northern  and 
eastern  part  of  the  basin,  in  Jefferson  and  Franklin  counties,  and  in  the 
adjacent  counties  of  Wayne,  Hamilton,  and  Marion.  Crude  oil  reserves  in  the 
basin  total  some  41,500,000  barrels  with  an  additional  217,000,000  barrels 
in  the  peripheral  service  area.  These  estimates  do  not  include  oil  which 
could  be  recovered  by  use  of  secondary  recovery  methods  and  which  would 
increase  these  reserve  estimates  by  some  50  percent  or  more. 

Secondary  recovery  methods, 

involving  pumping  water  under  pressure  through  properly  located  input  wells 

currently  account  for  23  per- 
cent of  the  basin's  total  crude  oil  production  of  4,485,000  barrels  in 
1960.  Illinois  state  laws  and  regulations  require  that  proper  procedures 
be  followed  to  prevent  salt  water,  oil,  gas,  or  other  wastes  escaping  from 
the  wells  to  the  surface  or  underground  fresh  water  supplies.  Regulations 
also  govern  construction  or  operation  of  salt  water  pits  or  oil  field  refuge 
pits  so  that  wastes,  liquid  or  oil  field  refuge  may  not  escape  in  any  manner 
except  by  evaporation  or  by  burning.  In  addition,  operators  are  required 
to  restore  the  surface  of  the  land  surrounding  all  wells  to  its  condition 
before  drilling  or  upon  abandonment  by  operators.  The  only  commercially  used 
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source  of  s-inci  and  gravel  in  the  basin  are  those  deposits  located  in  the 
Mississippi  River  even  though  there  are  unconsolidated  surface  or  near- 
surface deposits,  some  10  to  30  feet  thick,  covering  nearly  three-quarters 
of  the  basin.  The  remaining  resources,  including  sandstone  and  limestone, 
although  found  locally  in  the  basin,  are  not  the  source  of  any  significant 
conmiercial  production  other  than  meeting  local  needs  such  as  agricultural 
limestone  and  road  stone. 

I-'*-  TRANSPORTATION 

The  basin  is  well  provided  with  both  railroads  and  highways.  Two 

new  interstate  highways,  currently  under  construction,  as  part  of  the 
nation's  main  network,  will  transverse 

the  basin.  Wlien  completed  they  will  open  up  the  area  to  new  population 
centers  and,  based  on  a time-distance-travel  concept,  cause  a secondary 
input  effect  on  the  basin's  economy.  Interstate  Highway  57,  connecting 
Chicago,  Illinois,  and  New  Orleans,  Louisiana,  crosses  the  eastern  part 
of  the  basin  for  almost  its  entire  length.  Interstate  64  running  east 
and  west  from  St.  Louis,  Missouri,  to  Norfolk,  Virginia,  on  the  east 
coast,  will  be  located  in  the  northern  part  of  the  basin,  crossing  Inter- 
state 57  near  Mt.  Vernon,  Illinois,  and  continuing  east.  Rail  transporta- 
tion in  and  out  of  the  basin  is  provided  by:  the  Missouri-Pacific;  the 

Louisvl lle-Nashvil le ; the  Illinois  Central;  the  Chicago,  Burlington,  and 
Quincy;  the  Gulf,  Mobile,  and  Ohio;  the  Southern;  and  the  Chicago  and 
Eastern  Illinois  Railroads.  Scheduled  air  transportation  presently  is 
limited  to  the  airport  at  Carterville,  with  private  runways  and  small  muni- 
cipal airports  in  operation  at  Carbondale,  Benton,  Mt . Vernon,  and  Little 
Grassy  Lake,  Illinois.  In  addition,  the  lower  37.5  miles  of  the  Big  Muddy 
River  have  been  designated  by  law  as  navigable.  However,  in  fact,  it  is  not 
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lievclopi'd  or  regarded  as  a commercially  navigable  stream  and  is  not 
usable  except  during  intermittent  high-water  periods  and  then  only  for 
sliort  distances. 

15-  AKSTHKirC  AND  EWTRONMENTAI.  ASPECTS 

a.  Recreational  season.  There  are  sufficient  changes  in  climatic 
conditions  to  sustain  a range  of  recreational  pursuits.  Moderate  temper- 
atures in  the  spring  and  fall  tend  to  create  a recreational  season  extending 
from  1 April  through  30  November^ wh ich  is  well  beyond  the  traditional  3-month 
period  common  in  the  northern  region  of  the  state.  Concentrated  within 
this  8-month  period  are  the  peak  demands  for  general  recreation,  fishing 
and  selected  hunting.  Wliile  these  pursuits  are  complementary  and  concurrent 
as  to  time,  their  peak  demands  are  out  of  phase.  Peak  demand  for  general 
activities,  such  as  boating,  camping,  picnicking,  swimming,  and  hiking  is 
from  15  April  through  15  September;  and  for  fishing  from  1 April  through 
15  lune  and  from  15  September  through  October.  Hunting  demand  varies,  depen- 
dent upon  the  species  being  sought,  but  it  is  generally  the  heaviest  during 
the  late  fall  and  winter  months,  15  October  through  February.  Insufficient 
snowfall  has  heretofore  precluded  development  of  winter  outdoor  recreational 
pursuits  in  this  basin.  However,  artificial  devices  are  being  used  more 
extensively  in  this  part  of  the  country  to  supplement  the  annual  snowfall 
so  that  over  time  the  recreational  season  may  be  extended. 


28 


b.  Ecological  development.  Because  of  its  climatic  make-up  and  its 
geographical  location,  the  basin  has  mixed  species  of  flora  and  fauna,  repre- 
sentative of  both  northern  and  southern  climates  and  which  contributes  to  an 
environment  conducive  to  outdoor  pursuits.  Especially  significant  are  the 
numerous  ecological  communities  found  in  the  basin.  Two  of  the  most  outstand- 
ing are  the  Pine  Hills  area  south  of  Murphysboro  and  the  scattered  swamp 
lands  that  contribute  an  abundant  cover  to  the  area's  wildlife.  In  addition, 
the  natural  aesthetic  features  have  been  supplemented  by  the  geological 
actions  that  have  occurred  in  the  basin.  Examples  frequently  noted  are  the 
extensive  amounts  of  giant  rocks  and  boulders,  as  well  as  geological  bluff 
cleavage  found  in  the  Shawnee  National  Forest  area,  particularly  the  Giant 
City  State  Park.  Traces  of  rolling  prairie  and  bottomland  in  the  north 
combine  to  give  an  interesting  edge  effect  when  contrasted  with  the  hills 
and  cliffs  to  the  south.  Historically,  the  northern  three-quarters  of  the 
basin  was  covered  by  vegetation  that  was  typical  of  the  midwest  prairies. 

The  flora  was  dominated  by  five  major  varieties  of  grasses:  Indiana, 

Wild  Rye,  Switch,  Slough,  and  Big  Bluestem.  The  latter  vai  iety  was  particu- 
larly noteworthy  since  it  attained  heights  of  between  6 to  10  feet  and  was 
the  most  prevalent  of  these  grasses.  Since  then,  these  species,  in  the 
most  part,  have  disappeared  due  to  intensive  agricultural  pursuits,  and 
extensive  weed  control  programs.  Bordering  the  prairie  and  separating  it 
from  the  Shawnee  Hills  to  the  south  are  such  shrubs  as  sumac,  rough-leaved 
dogwood,  and  prairie  crab  apple.  The  dominant  vegetation  in  the  Sliawnee 
Forest  area  are  the  Hill  Prairie  grasses  of  Little  Bluestem,  June  grass 
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and  Sido-Oats  Granvi,  which  arc  typical  of  tlu-  cover  native  to  the 
loess  and  the  residual  soils  covering  the  limestone  bluffs  that  underlie  the 
forestry  acreage.  The  Shawnee  Hills  Forest  are  composed  of  hardwoods  that 
include;  Beech,  Tulip,  and  Maple  in  the  bottoms;  White,  Red,  and  Black 
Oak  together  with  several  varieties  of  Hickory  on  the  hill  slopes;  and 
Post  Oak  and  Black  Jack  Oak  interspersed  with  some  Red  Cedar  on  the  hill 
crests.  Also  native  to  this  basin  is  a remarkable  array  of  animal  life.  Of 
the  59  species  listed  as  native  to  Illinois,  46  can  be  found  in  the  drainage 
area.  The  species  range  in  size  from  the  shrew  to  the  white-tailed  deer 
and  include,  among  otliers,  the  raccoon,  beaver,  mink,  muskrat,  several  vari- 
eties of  fox,  squirrel,  and  rabbit.  Larger  wildlife  historically  native  to 
this  area,  but  now  no  longer  found,  included  the  bison,  elk,  black  bear, 
mountain  lion,  and  wolves.  Game  birdlife  found  in  the  area  consists  of  bob- 
white  quail,  morning  dove,  and  limited  amounts  of  pheasant  and  wild  turkeys. 

A variety  of  migratory  waterfowl.  Including  the  game  species  of  geese  and 
snow  ducks,  are  native  to  this  area  which  is  part  of  the  Mississippi  Flyway. 
Due  to  sediment  and  pollution,  most  of  the  streams  in  the  basin  are  popu- 
lated by  rough  fish  such  as  Drum,  Buffalo,  Carp,  and  Bullhead.  Hov'ever, 
where  manmade  impoundments  are  built,  the  predominant  species  include  cat- 
fish, bass,  bluegill,  sunfish,  and  white  crappie. 

c.  Maniivade  Improvements.  Facilities  developed  through  the  joint  efforts 
of  the  Federal  and  State  government  and  local  interests  have  provided  addi- 
tional supplements  to  the  natural  resources.  The  Shawnee  National  Forest 
was  created  to  take  marginal  farmland  out  of  production  and  today  is  being 
managed  by  the  U,  S.  Forest  Service  under  a multiple-use  program  providing 
commercial  forestation  and  recreat icina 1 opportunities.  The  Crab  Orchard 
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N.itional  Wildlife  Refuge,  nviintained  by  the  U.  S.  Fish  and  Wildlife  Service, 
is  currently  being  operated  as  a raultiple-use  wildlife  management  area. 

Three  reservoirs,  Crab  Orchard,  Devil's  Kitchen,  and  Little  Grassy,  have 
been  built  and  are  managed  for  general  recreation  and,  with  the  cooperation 
of  the  nearby  Southern  Illinois  University,  as  an  outdoor  laboratory  for 
biological  studies,  education,  and  research.  Rend  Lake,  a multiple-purpose 
reservoir,  is  presently  under  construction  by  the  Corps  of  Engineers  and,  in 
cooperation  with  the  state  and  the  local  Rend  Lake  Conservancy  District,  will 
provide  a range  of  recreational  opportunities  including  parks,  marinas  and 
waterfowl  refuges.  In  addition,  the  State  of  Illinois  is  purchasing  land  for 
development  of  Kinkaid  Lake,  a project  jointly  sponsored  with  the  U.  S.  Forest 
Service.  This  lake,  together  with  the  previously  mentioned  916-acre  Giant 
City  State  Park,  and  the  privately  owned  and  operated  DuQuoin  State  Fair- 
grounds, offer  noteworthy  contributions  to  the  recreational  and  aesthetic 
value  in  the  basin. 

d.  Archaeological  findings » Significant  Indian  cultural  re- 

mains have  been  found  in  the  basin  that  are  historically  associated  v'ith 
the  tribes 

that  lived  in  this  part  of  the  country  and  that  are  of  archaeological  inter- 
est. Three  types  of  sites  have  been  found: 

(1)  open  village  or  camp  sites;  (2)  rock  shelters  and  cave 
sites,  which  were  used  as  habitation  areas;  and  (3)  burial  sites  dating  from 
the  period  300  B.  C.  to  900  A.D.  and  includes  both  bluff  top  or  cliff-edge 
sites  and  river  bottom  sites.  A fourth  type,  templetown  or  Indian  mound  site, 
wtileh  dates  from  the  period  900-1500  A.D.  and  Includes  what  was  essentially 
in  urban  population  concentration  is  possible  but  none  have  been 
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'oiirul  in  tliis  liasln  to  date.  Other  historical  sites  that  arc  of  potential 
public  interest  are  stone  forts  and  block  houses.  Stone  forts  are  found 
tiiroughout  southern  Illinois,  with  one  located  in  the  Giant  City  State 
Park.  The  sites  consist  of  large  elliptical  stone  walls  constructed  on 
tops  of  high  bluffs.  Opinions  have  varied  as  to  their  use,  but  generally 
they  have  been  considered  a form  of  wing  trap  for  bison  drives,  or  a defense 
strongliold.  The  block  houses  were  built  during  the  War  of  1812  at  the 
direction  of  the  first  Governor  of  Illinois  territory.  Constructed  for  the 
defense  of  the  ten  widespread  communities,  they  were  located  in  Jackson, 
Franklin,  and  Williamson  Counties.  Their  reconstruction  would  enhance  the 
recreational  development  of  the  basin. 


I 

I 
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SECTION  III.  ECONOMIC  FRAMEWORK 


GENERA  I. 

To  properly  estiniate  the  probable  level  of  future  economic  development, 
it  was  recognized  that  the  evaluation  would  have  to  include  a geographical 
ar«'n  larger  tlian  that  encompassed  by  the  basin's  drainage  area.  The  base, 
fi  'i'  case,  area  includes  major  portions  ot  Jackson,  Williamson,  Jefferson, 
ii!  lin,  and  Ferry  Counties  whicli  are  located  within  the  hydrologic 
:iri  s of  the  basin.  Final  areal  requirements  were  estab- 

: by  various  land-  and  water-related  need  considerations.  The  result 
was  ' ••  identification  of  an  economic  subregion,  which  Included  not  onlv  the 
tive  t 1 'Unties,  but  also  eight  peripheral  counties.  Of  the  additional 
counties,  kiindolph,  Washington,  Marion,  Hamilton,  Johnson,  and  Union,  have 
comparatively  minor  amounts  of  acreage  located  within  the  basin.  The  other 
two  counties,  Wayne  and  Saline,  adjoin  the  basin  on  the  northeast  and  east, 
respect  1 vt- ly . Economic  forecasts  were  developed  from  the  analysis  of  three 
economic  indicators;  population,  employment,  and  personal  income,  for  which 
projections  were  developed  for  each  decade  in  the  study  period,  1970  to  2020. 
Extrapolations  to  the  year  2070  were  also  made,  but  only  as  an  extension  of 
the  analysis  and  to  validate  the  trends  depicted  for  the  study  period.  The 
population  analysis  included  a study  of  such  factors  as  migration  rates, 
sex-coliart  relationships,  and  urban,  rural  non-farm,  and  rural  farm  distri- 
bution. The  employment  analysis  included  the  definition  and  classification 
of  maximum  possible  labor  force,  participation  rates  of  this  segment  of  the 
population,  and  a forecast  of  anticipated  unemployment  rates.  Employment 
projections  were  developed  for  nine  divisions  of  the  standard  industrial 
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t l.isi  1 i ic.J’- i on  and  for  nine  ntijor  group  combinations  of  the  manufacturing 
division.  The  employment  analysis  identified  what  percent  of  total  employ- 
ment V’  1 1 likely  he  filled  by  persons  from  within  the  basi.n  area,  and  how 
T’lanv  pc.  itions  will  be  occupied  by  persons  commuting  from  outside  the  basin. 
Recause  the  standard  Industrial  classifications  were  used,  comparisons 
were  easily  iiade  with  other  major  reglona.  sectors  and  trends  in  the 
nationiil  economy.  Personal  income,  botli 

total  .md  per  capita,  t’as  analyzoJ  ''ith 

particular  emphasis  paid  to  wages  and  salaries,  and  trends  in  this  source 
of  income.  Within  the  total  projected  framework  denictod  by  the  three 
indices,  adjustments  by  county  were  then  made  so  as  to  depict  the  areas  of 
influence  for  future  economic  growth  from  within  the  study  area.  These 
results  were  compared  to  those  computed  for  the  Upper  Mississippi  River  Com- 
prehensive Basin  St'.idy,  Type  I,  and  the  sub-planning  area,  of  which  Big 
.Muddy  Riv'er  Basin  is  part,  to  insure  compatibility  to  the  region  and  its 
relationship  within  the  national  economic  framework. 

17.  HISTORICAL  TRENDS 

The  basin  has  experienced  an  exodus  of  population  in  every  census 
since  1930.  As  the  employment  effectiveness  of  mining  and  agriculture, 
the  two  principal  industries  at  that  time,  was  reduced,  families  found  it 
necessary  to  move  outside  the  area.  By  1940,  the  out-migration  was  in  full 
force  and  continued  throiigh  the  decade  ending  1960,  During  the  1950-1960 
decade,  for  example,  out-mlgratlon  ranged  from  10.4  to  33.3  percent  for 
many  of  the  counties  and  was  particularly  severe  among  the  post  high  school 
age  group  who  was  forced  to  move  out  of  the  basin  in  search  of  work.  At 
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t lu  same  time,  the  continued  reduction  in  the  economic  base  of  mining  and 
agriculture  created  a secondary  casual  effect  on  this  sub-region's  economy. 
Manufacturing  and  the  wholesale  and  retail  trades  became  the  major  employers, 
not  because  of  growth  but  due  to  the  reduction  in  the  other  employment  sec- 
tors. These  manufacturing  industries  were  mostly  small,  assembly-type  opera- 
tions, drawing  from  ttie  available  labor  force.  While  the  total  labor  market 
was  dominated  by  unskilled  and  semi-skilled  labor,  the  demand  for  the  products 
could  not  create  enough  jobs  to  relieve  the  unemployment  situation.  Unemploy- 
ment in  the  1940's  averaged  20-35  percent  for  the  five  counties.  During  the 

mid  1950's  and  early  1960's,  many  of  the  unemployed  and  their  families  left 
the  area, 

reducing  the  unemployment  rate  to  approximately  15-20  percent.  Although  there 
were  fewer  unemployed  now,  the  labor  force  and  population  had  been  substan- 
tially reduced.  Reflective  of  the  basin's  emp loyment- Indus tr ia 1 mix  was 
the  five  counties  per  capita  income  of  $1,213  for  1950  and  $1,674  for  1960, 
far  less  than  the  respective  national  averages  of  $1,807  and  $2,160.  These 
economic  characteristics  are  typical  of  an  underdeveloped  area. 

18.  CURRENT  ECONOMIC  CONSIDERATIONS 
I In  the  early  and  mid-1960's,  this  nation  experienced  one  of  the  greatest 

economic  booms  of  the  century  and  with  it  came  the  opportunity  needed  by 
the  residents  of  the  Big  Muddy  Basin.  Light  industry  moved  Into  the  area 
in  search  of  the  cheap,  unskilled  labor  necessary  for  assemb ly-type  operations, 
inexpensive  land,  and  relief  from  a high  municipal  tax  structure.  This,  in 
turn,  created  now  job  sources;  and  by  1%3  the  unemployment  rate  began  to 
fall  so  that,  while  the  estimated  1965  unemployment  rate  was  still  a high  8 
percent,  it  was  almost  half  of  what  it  had  been  a decade  before.  Hence 
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for  tiiP  first  Lime  since  1940,  a real  cuange  In  the  aggregated  decline  of 
the  basin  was  readily  observed.  Except  for  agricnlLurc  which  has  lield  its 
relative  ranking,  there  has  been  a complete  reversal  in  the  industrial 
structure  of  the  basin  economy  with  manuiactur ing  a’^vd  services  showing 
s>ibstantial  growth.  Manufacturing,  in  parlicula:,  experienced  an  exceptional 
growtli,  averaging  an  annual  increase  or  some  3.3  percent  during  the  decade 
1950-1960,  with  the  majority  of  this  growtii  occurring  in  the  latter  3 to  4 
years.  This  new  growth  has  been  encouraged  throigl  creation  of  indiis'.rial 

parks  by  the  major  communities  with.n  the  basin,  ofteu  with  the  tinenci,i! 
and  managerial  assistance  from  sources  such  as  the  Public  '-/orks  and  Underde- 
velopment Act.  Industrial  parks,  with  emphasis  on  atr.r.icting  light-Lo- 
mediiim  i ndus  tr  i es^  have  been  e.stablishi-d:  in  the  northeast  part 

of  th'  ocKn  at  Mount  Vernon,  one  completed  and  one  under  construction  are 
eicti  in  excess  of  iOO  acres;  in  the  mid-east  portion  of  the  basin  at  Benton 
anl  UcBt  Frankfort,  approximately  40  and  140  acres,  respectively;  and  in 
the  souti.i'Lst.  rn  part  of  the  basin  near  Marion,  now  in  the  preliminary  stages 
of  deve lopr.ient , Noteworthy  is  the  establishment  of  an  air-industrial  park 
between  Carbondale  and  Murphysboro,  located  in  the  southwestern  part  of  the 
basin.  This  park,  presently  planned  to  encompass  some  130  acres,  is  being 
built  around  existing  airport  facilities  and  is  an  addition  to  the  existing 
Carbondale  industrial  park  of  some  50  acres.  Three  industrial  districts 
have  also  been  established.  These  'nvolve  general  areas  of  controlled, 
complementary,  but  mixed,  land  use,  including  selected  sites  for  light-commer- 
cial Industry.  Two  of  these  areas  are  located  near  Herrin  In  the  middle  of 
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thi  basin,  and  between  OuQuoln  in  the  west-eentral  and  P i nt kne vv i 1 1 1-  in 
the  northeast  part  of 

thi  basin.  Tlie  third  area  was  one  origimilly  constructed  during  World  War 
IT  .!t  the  east  end  of  Crab  Orchard  Rescit  .f.>ir , which  is  now  beginning  to  attract 
new  industries  after  experiencing  a period  of  decline.  Just  as  significant 
as  these  industrial  parks  has  been  the  establishment  of  supplementary  m.an- 
power  training  programs,  which  liave  assisti.d  in  drawing  labor  to  the  area  and 
particularly  in  the  upgrading  of  the  skill  level  of  the  workers.  rhe  Manpower 
’’raining  and  Pevel  opment  Corporation,  Southern  Tllinoia,  itaa  aided  in  this 
•ndeavor  through  su-'h  ajjon''ies  as  the  Southern  Illinois  University  F.mpl  oxanent 

Service,  Illinois  Rehabilitation  Ser''ief’,.  and  on-the-job  training  progrars. 

At  the  present  time.  Southern  Illinois  University  alone  graduates  approxi- 

Tvitely  3,000  individuals  annually  from  its  Vocational  Training  Institute,  of 
whicti  about  75  percent  is  being  trained  In  industrial  skills.  In  addition, 
action  programs  have  been  undertaken  by  both  the  State  and  local  governments 
I'lat  will  supplement  tlie  economic  input  to  the  area.  Water  resource  develop- 
•lents.  Jointly  planned  and  constructed  by  the  Federal  and  State  governmi'nts , 
notably  Rend  Lake  and  Kinkaid  Lake,  are  specific  examples.  In  addition, 
construction  of  the  Federal  Interstate  Highway  System  and  State  improvements 
to  the  local  road  network  have  enhanced  the  accessibility  of  the  basin  to 
other  markets.  More  will  be  said  regarding  this  reorientation  planning  effort 
In  later  sections.  Finally,  during  the  mld-l960's,  there  has  been  a limited 
resurgence  In  coal  mining  activities.  Recent  new  mine  openings  and  land 
acquisitions  undertaken  by  various  large  corporations  have  underscored  this 
increase  In  certain  parts  of  the  13  counties.  It  must  be  recognized,  however, 
that  with  advanced  technology,  It  Is  expected  that  the  employment  In  mining 
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will  .'■IP  continue  to  decline  while  generating  a greater  unit  productive 
output.  Thus,  the  effect  will  be  a gradual  stabilization  acciTspanied  by 
■treater  i ea  i Income  to  the  basin. 

i‘.  PKOJECTED  ECONOMIC  DEVELOPMENT 

a.  General.  As  light  and  medium  'ndustiics  continue  their  projected 
gr.iwth  and  as  the  recreational  and  educational  sources  approach  their  '.ipti- 
ma 1 potential,  the  economic  standards  of  the  basin  will  become  more  typical 
of  those  01  the  state  and  nation.  By  2020,  it  is  an';  ic ip.ited  tliat  the  naiin 
will  liave  changed  from  an  underdeveloped  and  relatlvelv  'i'  jfxesseu  region  to 
one  'laving  an  economic  status  nearly  is  high  as  the  ii.  ti.on<.’  iverage.  Tudi- 
cations  are  that  during  the  years  1970-mid  1980,  the  lasin  ■'cctiomy  will  show 
s'T'ng  gains  in  employment,  population,  and  personal  income  as  the  area  begins 
,rs  e ^;'eve  lopment . After  the  mid  1980's,  the  rapid  rate  of  gains  will  inevlta- 
■ y slow  do'wn  as  an  economic  base  is  established,  and,  by  the  vear  2000,  the 
Lorv-ter--  pattern  feu  a modified  standard  of  living,  as  reflected  by  personal 
incotie,  -lil]  have  been  established.  Dramatic  and  conspicucus  clianges  will 
no  longer  be  observable,  and  the  following  two  decades  will  show  a growth, 
but  in  scope  rather  tlian  <n  nature.  Population  will  continue  to  grow,  but 
at  a lesser  rate.  Unemployment  siiould  continue  to  decline  and  approach  the 
A percent  level,  accompanied  by  an  equitable  proportionality  of  the  industrial 
mix.  Wages  and  salaries  will  eventually  constitute  approximately  68  percent 
of  total  personal  income  around  the  year  2000,  with  property  Income  realizing 
modest  gains.  Commercial  and  farm  proprietors'  Income,  as  a percent  of  total 
income,  will  have  stabilized  with  the  relative  percent  gain  or  loss  becoming 


38 


wry  subtle.  It  is  anticipated  that  by  the  year  2020,  the  major  portion 
of  employment  will  still  be  of  semi-skilled  type,  supplemented  by  both 
skilled  and  unskilled  workers,  as  well  as  part-time  and  seasonal  labor. 

As  a result,  the  average  annual  unemployment  rates  may  be  slightly  greater 
than  the  national  average  and  the  per  capita  income  may  remain  slightly 
less  tluan  the  national  level. 

b.  Population  trends.  The  exodus  of  people  from  the  basin  has  al- 
ready begun  to  reverse  Itself  and  should  result  in  a long-run  increase  in 
net  in-migration  of  population.  Although  a lag  is  anticipated  in  the  early 
years  of  development,  through  1980,  the  gap  between  desirable  employment 
opportunities  and  inflow  of  pi-ople  into  tlie  area  will  eventually  narrow 
The  major  transition  from  the  rural  farm  to  the  urban  and  rural  non-farm 
sectors  will  be  completed,  as  manufacturing  and  service  industries  become 
more  dominant  in  the  economic  framework,  reflecting  the  change  in  the  socio- 
economic characteristics  of  the  population.  Projections  indicate  that  a 
relatively  modest  increase  in  population  will  occur  between  the  mid  1960's 
through  the  1990's.  Then,  as  unemployment  reaches  a minimal  level  and  per- 
sonal Income  approximates  the  national  average,  substantial  growth  in  popu- 
Lation  is  anticipated  with  in-migration  as  a predominant  factor.  Finally, 
growth  and  social  changes  will  be  reflected  by  where  the  people  reside. 

The  population  is  expected  to  gravitate  towards  larger  towns  and  cities  now 
in  existence,  as  well  as  centering  around  recreational  facilities  and  major 
liighway  networks  where  industries  are  more  likely  to  be  attracted.  The  popu- 
lation in  the  rural  farm  category  will  continue  to  decrease  during  the  study 
period,  as  farms  become  larger  and  more  efficient.  Projections  of  population 
and  rate  of  Increase  are  shown  on  FIGURE  b. 
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c . K-iy  Ic  ..  ment . 


A definite  shitt  in  the  industrial  mix  of  the  area 


will  t)e  obser'.’ed  over  the  50-year  study  period.  It  is  anticipated  that  by 
'he  vear  ^'>20  n\an;.tactiir  ing , service,  trade,  a^r  icultur-^ . and  minin'  will 
ihe  reiitivt  order  of  industrial  rfrking,  based  on  t nurrjo.i  of  people 
employed.  Th's  is  almost  a complete  reversal  of  that  found  in  the  basin  in 
1950.  Except  tor  agriculture,  which  lias  held  its  .-elaiive  ranking  within  the 
structure  • [ •'he  basin's  economy,  selected  employn.  nt  will  continue  its  grad- 
ual growth,  started  in  1960,  through  mid  1980,  after  which  time  an  even  great- 
er growth  is  anticipated.  A general  leveling-out  period  is  anticipated  by 
tbe  year  2010.  Unemployment  will  continue  to  decline  as  has  since  i960 
•.utl''  a relatively  modest  4 to  5 percent  rate  of  unemployment  is  acnleved 
by  1^90.  Thereafter,  a very  gradual  decline  to  a 4 percent  level  is 
‘-■•.f..  • ■ hi  o aghout  the  following  decades.  The  analysis  recognized  those 

I w. - h are  expected  to  commute  to  Jobs  from  outside  the  basin.  This 
• ‘ ini 1 /W  wl.l  grow  so  that  during  the  decades  following  1980,  approximately 
i.  - ot  the  ermlovraent  in  the  basin  will  be  met  by  persons  living  out- 

s!d.  1 r.;a  Trends  In  ag  icultural  employment  will  continue  to  show  the 
d'  1 'nee  as  farna  I ecome  larger  and  fr-wer.  Labor  input  per  acre  will  continue 
i ■ decline,  as  product i i tv  increases  are  obtained  through  Improved  technology 
and  greater  mecuanizat ion.  This  Increased  productivity  per  employee  will 
liasten  the  decline  in  agricultuial  employment  up  to  the  year  2000,  when  a 
leveling  out  is  expected.  Conversely,  this  production  Incrente  will  provide 
greater  real  itcutns  to  the  farm  proprietor,  making  it  more  attractive  to  de- 
vote full  time  to  agricultural  pursuits  and  eventually  stabilizing  the  employ- 
'iwrit  flgur.-.  Projections  of  total  employment  are  shown  on  FIGURE  6. 


aUDY  ECO.NO.MIC  CHARACTERISTICS 


Personal  income.  As  unemployment  tates  continue  to  decline  ami 


more  iobs  are  made  available  to  t'ne  residents  oi  the  basin,  totai  personal 
income  should  continue  to  grow  at  a moderate  rate.  In  19‘jO,  wages  and 
.salaries  consisted  of  approximately  b2  percent  of  the  residents’  total  p'rsonal 
income,  rising  to  about  65  percent  in  19b0.  This  tr  nd  v;ili  continut,  since 
the  growth  in  employment  and  wages  will  advance  at  a much  greater  proportion 
th.an  the  other  sources  of  personal  income.  By  the  third  quarter  of  the 
’.‘•70  decade,  better  industrial  jobs  will  bring  evf>n  greater  ga'ins  in  r.  1 
income.  With  manufacturing  services  and  other  industries  becoming  more 
firmly  established,  these  gains  in  per  capita  income  will  be  realized  through- 
out the  projection  period.  By  the  year  2030,  per  capita  income  should  he 
very  near  the  national  average.  A general  increase  in  wages  and  salaries 
is  anticipated  with  substantial  gains  to  about  1990,  at  which  time  about  68 
Pc’Cent  of  total  personal  income  should  be  derived  through  this  source. 

Modest  declines  are  expected  shortly  thereafter  as  the  economy  becomes  more 
affluent  and  other  sources  of  income  become  more  readily  aailable.  Wages 
and  salaries  should  level  off  in  the  67  to  68  percent  range  by  the  year 
20d0.  Although  an  increase  in  wages  per  employee  in  agriculture  is  anti- 
cipated because  of  continued  decline  in  this  employment  level,  total  income 
will  climb  as  increases  in  productivity  allow  greater  returns  to  labor  and 
the  proprietor.  This  anticipated  gradual  increase  will  be  not iced^ part i- 
cularly  after  the  year  1980.  Wliereas  in  1960  the  average  wage  in  agricul- 
ture per  employee  was  $328,  by  I960  it  will  have  increased  to  $910;  by  the 
year  2101  it  will  have  risen  to  slightly  over  $1,A00.^  With  this  change  in 

1.  Constant  dollars. 
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farming  and  the  increase  in  productivity,  farmers'  operational  needs  will 
also  increase.  This,  in  turn,  generates  a secondary  demand,  much  of  which 
will  be  fulfilled  locally.  Consequently,  less  revenue  will  leave  the  area, 
and  the  basin  will  be  better  able  to  maintain  the  balance  of  payments  rela- 
tive to  its  consumer  needs.  While  this  is  true  for  all  sectors  of  the  basin 
economy,  the  scale  applicable  to  agriculture,  and  its  related  generated  denvand 
is  often  greater  than  those  in  many  other  industries.  The  trend  in  personal 
income  on  a per-caplta  basis  is  shown  on  FIGURE  7. 
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SECTION  IV  - DEMANDS  FOR  PRODUCTS  AND  SERVICES 


20.  FRAMEWORK  FOR  E\’ALUATION 

Ihe  short  and  long-range  demands  associated  with  the  basin's  resources 
were  determined  by  the  various  participating  Federal  and  State  agencies,  to- 
gether with  local  planning  entitles.  Recognizing  that  each  area  of  concern 
or  demand  for  service  would  have  an  inherent  uniqueness,  the  analysis  and 
presentations  have  been  separated  to  distinguish  between  demands  on  water- 
related  resources,  land-related  resources,  and  the  socio-environment  con- 
siderations. The  evaluations  of  these  demands  were  predicated  on  the 
project  future  economic  conditions,  depicted  in  Section  III  and  detailed  in 
Appendix  L,  and  the  social  resource  input  needed  to  sustain  the  area's  environ- 
ment and  well-being. 

21  WATER- REMTED  DEMANDS 

a.  Floodwater  Carnage.  Approximately  9.5  percent  of  the  basin 

.'.f' 

or  some  144,400  acres,  are  located  in  the  flood  plain  and  are  subject  to 
flooding.  This  acreage  is  inundated  on  the  average  of  once  every  50  years. 

Of  the  total  flood  plain  acreage,  approximately  41,700  acres  are  afforded 
some  degree  of  flood  damage  reduction  from  multiple-purpose  reservoirs, 
either  completed  or  under  construction.  Included  in  this  category  are  37,300 
acres  on  the  main  stem  of  the  Big  Muddy  River  below  the  Corps'  Rend  Lake 
Reservoir;  5,200  acres  on  the  lower  Crab  Orchard  Creek  downstream  of  the  Crab 
Orcliard  Reservoir  operated  by  the  U.  S,  Fish  and  Wildlife  Service;  and  200 
acres  on  Kinkald  Creek  below  the  State  of  Illinois'  Klnkaid  Reservoir  pres- 
ently under  construction.  The  37,'jOO  acres  below  Rend  Lake  Dam  excludes  that 


ii'  Teiige  locateii  in  the  flood  plain  common  to  both  Big  Muddy  and  its  tribu- 
taries. While  the  reservoir  will  effect  some  reduction  in  the  main  stem 
backwater  to  the  tributaries,  the  flood  problem  still  exists  in  those  trib- 
utaries dui-  to  local  runoff.  Hence,  these  areas  have  been  included  in  those 
a..rt>ages  identified  as  subject  to  flooding  for  each  of  the  tributary  water- 
sheds. A breakdown  of  the  present  land  use  in  each  of  Che  main  tributaries 
rod  si’bvater slu'ds , including  the  remaining  101,700  acres  is  shown  in  TABLE  5 . 
Major  portions  of  the  developed  areas,  including  urban  and  rural  property, 
as  well  as  some  agricultural  lands  and  farmsteads,  are  located  at  elevations 
subject  to  less  frequent  flooding  while  the  bottomlands  are  primarily  agri- 
cultural and  timbered.  Flooding  of  the  tributaries  occurs  on  an  average 
of  once  every  year,  frequently  resulting  in  moderate  to  severe  damage  to 
agricultural  acreage.  Flood  problems  are  further  intensified  by  extended 
periods  of  inundation  and  the  frequencies  of  minor  floods  that  occur  during 
the  growing  se.ason.  It  is  estimated  that  31  percent  of  the  gross  value  of 
crops  and  pastures  are  damaged  annually.  This  damage  consists  of  reduced 
crop  yields,  lowered  crop  quality,  and  increased  costs  of  production.  Seeding 
beyond  optimum  dates  and  delayed  harvesting  are  examples  of  the  manner  in 
which  flood  damage  reduces  crop  yields  and  quality.  Increased  costs  are 
also  incurred  when  additional  tillage  operations  and  other  agronomic  prac- 
tices are  required  to  counteract  the  effects  of  flooding.  In  addition,  tim- 
ber management  and  harvest  operations  are  also  delayed  by  frequent  flooding. 
Damage  to  other  agricultural  property  is  principally  to  fences,  with  some 
damage  reported  to  livestock  and  machinery  during  the  greater  floods.  Urban 
floodwater  damage  in  the  upstream  watersheds  is  mainly  caused  by  underdesigned 
stormwater  disposal  systems.  This  results  in  flash  flooding  in  the  City  of 
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TABLE  5 


Flood  plain  land  use  and  damages 


i)amage  area 

Acreage 

Cropland,  pasture  Forest  and 

and  idle  land  miscellaneous 

Total 

Estimated  average 
annual  damage 

Big  Muddy 

14,100 

23,200^2) 

37,300 

$ 174,10(/‘> 

Casey  Fork 

6,400 

1,400 

7,800 

178,600 

Cedar  Creek 

400 

1,000 

1 ,400 

8,500 

Crab  Orchard 

3,  500 

j , 000  ' 

7,300 

60,600(5) 

Galum  Creek 

4,400 

3,700 

8,100 

93,500 

i.un  Creek 

800 

100 

900 

28,600 

Hurricane  Creek 

400 

400 

800 

4,600 

Kinkaid  Creek 

100 

100 

200 

3,400 

Lake  and  Pond 

1,500 

1 , 100 

2,600 

18,800 

Little  Muddy 

11,200 

15,400 

26,600 

190, 500 

Lower  Beaucoup 

900 

1,000 

1,900 

26,400 

Lower  Crab  Orchard 

2,500 

2,700 

5,200 

27,400 

Middle  Fork 

10,200 

10,500^^) 

20,700 

228,000(2' 

Upper  Beaucoup 

6,300 

6,800 

13,100 

169,000 

Upper  Big  Muddy 

7,000 

3,500 

10,500 

253,800 

TOTALS 

69,700 

73,700 

144,400 

$1 ,465.800 

(1)  Big  Muddy  River 

flood  plain 

downstream  Rend  Lake 

Dam  and 

Includes  estimated 

average  annual  damage. 

(2)  Includes  approximately  70  acres  of  urban  area. 

n)  Includes  some  $27,300  urban  damage  to  Murphygboro,  Blalrvllle,  Hurst,  Herrin, 
and  Royal  ton. 

(4)  Includes  approximately  20  acres  of  urban  area. 

(5)  Includes  some  $15,400  urban  damage  to  Marlon. 

(6)  Includes  approximately  10  acres  of  urban  area. 

(7)  Includes  some  $700  urban  damage  to  West  Frankfort. 
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M^'jrion,  whicli  is  drained  by  two  brandies  of  a tributary  to  Crab  Orchard 
'^'leek.  Flash  flooding  also  is  caused  by  inadequate  channel  capacity  and 
rvstrici  ions  .it  culverts  and  bridges.  Dairjge  to  roads  and  bridges  throughout 
the  basin  is  principally  to  secondary  and  unimproved  roads.  These  crossings 
are  more  susceptible  to  damage  because  tiie  approaches  to  most  bridges  are 
near  elevations  of  the  flood  plains.  Many  of  these  bridges  and  culvert 
openings  are  limited  in  capacity  and  flood  flows  must  overtop  the  road  in 
■>rder  to  pass.  Accumulated  damages  at  these  locations  can  become  signifi- 
cant when  frequent  flooding  causes  repeated  replacement  or  repairs.  In 
addition  to  the  direct  flood  damages,  there  are  other  losses  which  are 
directly  related  to  flooding  even  though  the  area  itself  may  not  have  been 
t looded . These  indirect  damages  consist  of  interruptions  to  travel  and  rerout 
ing  of  traffic,  temporary  dislocation  of  persons  from  work,  extra  time  and 
travel  required  for  delivering  farm  products,  and  other  social  aspects  in- 
volved. A summary  of  the  average  annual  flood  damages  presently  experienced 
in  each  of  the  15  watersheds  is  shown  on  TABLE  3. 

b.  Water  supply.  The  demands  for  future  municipal  and  industrial  water 
supplies  were  evaluated  based  on  the  projected  increase  in  population,  stan- 
dard of  living,  and  industrial  and  commercial  development.  It  was  assumed, 
as  indicated  in  APPEN’DIX  l.i  that  basin  industry  would  be  dominated  by  light 
manufacturing  and  commercial  industries  of  the  general  type  now  present  which 
are  not  heavy  water  users.  It  was  noted  that  because  of  the  limited  ground 
water  all  significant  municipal  water  systems  use  surface  water;  and,  except 
for  several  impoundments  constructed  to  supply  railroad  and  coal  processing 
plants,  most  of  the  industrial  water  is  obtained  from  these  municipal  water 
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supply  systems.  Therefore,  it  was  assumed  that  In  the  future  industries  will 
continue  to  obtain  their  water  from  these  municipal  systems,  and  tliat  the  esti- 
mates of  municipal  and  industrial  water  demands  should  be  derived  based  on 
tlie  individual  evaluations  of  domestic  and  industrial  usage  with  special 
allowances  made  for  the  mineral  industry.  The  present  water  use,  including 
the  population  served,  was  the  base  for  projected  demands.  This  information 
was  obtained  from  the  State  data  on  municipal  water  supplies,  including  treat- 
ment plant  records.  The  domestic  water  usage  was  computed  as  equal  to  the 
population  served  times  the  gallons-per-capita-day  water  use  igpcd).  The  pro- 
jected increase  in  non-rural  farm  population  was  used  as  the  measure  of  in- 
crease in  population  served,  with  gpcd  rates  adjusted  to  reflect  anticipated 
Increases  in  the  standard  of  living.  Since  one  measure  of  the  Increase  in 
standard  of  living  was  the  change  in  personal  income,  the  gpcd  rates  were 
adjusted  by  rates  of  change  in  personal  income.  Estimates  of  industrial  water 
usage  were  based  on  the  premise  that  present  needs  would  Increase  in  relation 
to  the  rate  of  growth  in  Industries.  Since  manufactur ing  and  services  are 
expected  to  continue  as  the  leading  employers  in  the  basin,  the  projected 
increase  in  manufacturing  employment  was  used  as  the  measure  of  increase  in 
industrial  water  use.  The  only  significant  self-supplied  Industrial  water 
use  is  that  of  the  mineral  industry,  particularly  the  coal  mining  Industry 
which  uses  large  amounts  of  water  for  washing  coal.  However,  since  most 
of  the  water  used  by  the  mineral  Industry  is  recirculated,  the  consumptive 
use  is  comparatively  small.  A llowances  were  determined  for  self- 

supplied  water  use,  based  on  projected  commercial  mineral  activities  in  the 
basin.  Future  municipal  water  usage,  as  well  as  industrial,  was  first 
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■stimated  for  each  of  the  five  basin  counties.  These  figures  were  then  dis- 
aggregated to  obtain  estimates  of  use  for  the  individual  municipalities  so 
as  to  identify  the  predominant  denumd  centers.  Since  county  projections 
involve  greater  areas,  they  are  inherently  more  accurate  than  the  projections 
for  individual  municipalities.  Therefore,  when  tlie  sum  of  projected  water 
use  for  municipalities  in  the  county  did  not  equal  the  county  projections  for 

municipal  and  industrial  water  usage,  the  difference  was  assumed  to  have  been 
caused  bv 

other  urbanization  and  industrialization  that  can  be  expected  to  occur.  A 
summary  of  the  water  supply  demands  for  each  of  the  five  counties,  Including 
a breakdown  by  major  municipalities  and  mineral  industries,  is  shown  in 
TABLE  6.  Subsequent  to  the  foregoing  evaluation,  an  inventory  of  exist- 

ing impoundments  and  firm  commitments  for  providing  future  water  supplies 
was  undertaken.  Construction  of  the  Rend  Lake  Dam  and  Reservoir  will 

provide  approximately  40  million  gallons  per  day  to  meet  future  municipal 

and  industrial  water  supply  requirements.  This  storage,  coupled  with  an 
intcrcitv  pipe- 
line now  under  construction,  will  assure  a dependable  source  of  water  supply 

in  excess  of  the  2020  needs  projected  for  those  areas  and  individual  communi- 
ties located  in  the  middle  and  northeastern  part  of  the  basin.  The  projected 
municipal  usage  of  the  intercity  pipeline  system  which  served  as  the  basis 
for  commitments  and  justification  (sale  of  treated  water)  of  that  project 
is  shown  on  TABLE  7.  As  a result,  the  only  areas  of  possible  munici- 

pal and  industrial  water  shortages  would  be  in  the  southeastern  and  western 
parts  of  the  basin.  The  town  of  Marlon  will  not  be  supplied  by  the  Rend 

Lake  Intercity  system,  and  has  Indicated  that  It  is 


tabu:  6 


Projected  municipal  and  industrial  water  supply  needs  (MGD) 


1970  1980  2000  2020 


TEFKERSON 

COUNTY 

Ashley  (Washington  County) 

.07 

.09 

.13 

.18 

Mt  . Vernon 

1.2  5 

1.55 

2.65 

3. 59 

Subtotal 

Increment  for  other  urbaniza- 

1.32 

1.64 

2.78 

3.77 

tion  f industrialization 

- 

.15 

.88 

1.39 

Total  municipal  use 

1.32 

1.79 

3.66 

5.16 

Self  supplied  mineral  Industry 

1.16 

1. 53 

1.80 

1.64 

Total  county  demand 

2.48 

3.32 

5.46 

6.80 

FRANKLIN 

COUNTY 

Buckner 

.02 

.02 

.03 

.05 

Benton 

.69 

.83 

1.16 

1.68 

Christopher 

.33 

.39 

. 55 

.79 

Royal  ton 

.15 

.17 

.23 

. 33 

Sesser 

. 24 

.28 

.41 

. 58 

West  Frankfort 

1.07 

1.30 

1.83 

2.63 

Ziegler 

.26 

.33 

. 55 

.85 

Subtotal 

Increment  for  other  urbaniza- 

2.76 

3.32 

4.76 

6.91 

tion  A industrialization 

- 

- 

.08 

.62 

Total  municipal  use 

2.76 

3.32 

4.84 

7.53 

Self  supplied  mineral  Industry 

.41 

.54 

.63 

.57 

Total  county  demand 

3.17 

3.86 

5.47 

8.10 

TABLE  6 (Con't) 


Proiected  municipal  and  industrial  water 

supply 

needs 

(MCD) 

1970 

1980 

2000 

2020 

WILLIAMSON  COUNTY 

Carterville 

. 30 

.37 

. 54 

. 66 

Herrin 

1.95 

2.39 

3.48 

4.30 

Johnston  City 

.25 

.30 

.41 

. 50 

Marion 

.90 

1.10 

1.59 

1.96 

Subtotal 

Increment  for  other  urbaniza- 

3.40 

4. 16 

6.02 

7.42 

tion  industrialization 

.08 

.26 

.87 

1.37 

['otal  municipal  use 

3.48 

4.42 

6.89 

8.79 

Self  supplied  mineral  industry 

1.17 

1.54 

1.81 

1.64 

Total  county  demand 

4.65 

5.96 

8.70 

10.43 

PERRY 

COUNTY 

Coultervllle  (Randolph  Co) 

.09 

.12 

. 18 

.24 

IXi  Quoin 

.87 

1.11 

1.79 

2.44 

Plnckneyvllle 

.44 

. 57 

.93 

1.26 

Subtotal 

Increment  for  other  urbaniza- 

1.40 

1.80 

2.90 

3.94 

tion  & industrialization 

.03 

.08 

. 39 

.68 

Total  municipal  use 

1.43 

1.88 

3.29 

4.62 

Self  supplied  mineral  Industry 

3.72 

4.92 

5.78 

5.24 

Total  county  demand 

5.15 

6.80 

9.07 

9.86 

JACKSON 

COUNTY 

Carbondale 

2.81 

3.76 

5.73 

7.12 

Elkvllle 

.05 

.07 

.10 

.13 

Murphysboro 

.82 

.109 

1.66 

2.05 

Subtotal 

Increment  for  other  urbanlza- 

3.68 

4.92 

7.49 

9.30 

tlon  6>  industrialization 


Total  municipal  use 

Self  supplied  mineral  Industry 

Total  county  demand 


3.68 

4.92 

7.49 

9.30 

1.71 

2.26 

2.70 

ZJiL 

5.39 

7.18 

10.19 

11.71 

20.84 

27.12 

38.89 

46.90 

TOTAL  BASIN  DEMAND 


TABLE  7 


Water  supply  needs  - Rend  Lake  Intercity  System  * 


1970 

1980 

2000 

2020 

Jefferson  County 

Mt . Vernon 

1.25 

1.  55 

2.64 

3.  59 

Urban. /Indust . 

Increment 

- 

. 15 

.88 

1 . 39 

Franklin  County 

Buckner 

.02 

.02 

.03 

.05 

Benton 

.69 

.83 

1.17 

1.68 

Christopher 

. 33 

. 39 

. 55 

.80 

Royal  ton 

.15 

. 17 

. 24 

.33 

Sesser 

.24 

.29 

.41 

.59 

West  Frankfort 

1.07 

1.30 

1.83 

2.63 

Ziegler 

.26 

.33 

. 55 

.85 

Urban. /Indust . 

Increment 

- 

- 

.08 

.62 

Williamson  County 

Car tervllle 

.30 

.37 

. 54 

.66 

Herrin 

1.95 

2.39 

3.48 

4. 30 

'ohnston  City 

.25 

. 30 

.41 

. 50 

Urban . / Indus t . 

Increment 

.08 

.26 

.87 

1.37 

Perry  County 

Ihi  (Juoln 

.87 

1.11 

1.80 

2.43 

Urban . / Indus  t . 

Increment 

.03 

.08 

. 39 

.68 

TOTAL 

7.49 

9.54 

1 5.87 

22.47 

* Requirements  for  McLeansboro  are  not  included  since  community  Is 
located  outside  basin.  Estimated  water  use  (2020)  Is  0.6  mgd . 
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proceeding  with  plans  to  enlarge  its  present  water  supply  storage  reservoir 
Ku  f fie  i I nt  ’ to  cnrrv  it  through  tlie  study  period.  The  only  coiriTnuni- 
ties  outside  intercity  pipeline  system's  area  that  would  be  of  sufficient 
size  to  justify  concern  over  future  water  are  Murphysboro  and  Carbondale. 

The  State  of  Illinois  is  including  municipal  and  industrial  water  supply 
storage  in  its  proposed  Kinkaid  Lake  Reservoir  sufficient  to  meet  the  future 
needs  of  tiie  town  of  Murphysboro.  This  left  Carbondale  as  the  only  community 
that  could  iiave  a definite  future  water  supply  problem.  Carbondale  is 
presently  obtaining  its  water  needs  from  both  Crab  Orchard  Lake  and  its  own 
municipal  reservoir.  The  community  has  an  existing  contract  with  the  U.  S. 
Fish  and  Wildlife  Service  for  obtaining  some  of  its  needs  from  Crab  Orchard 
until  June  1970,  at  which  time  the  contract  would  be  terminated.  Discussions 
with  the  Bureau  of  Sports  Fisheries  have  indicated  that  it  would  most  likely 
consider  extending  the  same  emergency  standby  services  to  Carbondale  as  are 
presently  offered  the  towns  of  Marlon,  Herrin,  and  Cartervllle.  However, 
before  any  final  determination  could  be  made,  an  engineering  evaluation  of 
available  storage  would  have  to  be  undertaken  by  the  Bureau,  with  the  final 
decision  largely  contingent  upon  Carbondale's  success  in  obtaining  other 
sources  of  water  supply.  Presently,  the  community  of  Carbondale  is  nego- 
tiating with  the  Soil  Conservation  Service  for  provision  of  municipal  and 
industrial  water  supply  storage  in  the  Cedar  Creek  watershed,  for  which  a 
work  plan  is  currently  being  prepared  under  Public  Law  566.  Since  these 
projects  would  be  capable  of  meeting  Carbondale's  projected  requirements, 
it  was  concluded  that  there  was  no  need  to  consider  provision  of  additional 
supplemental  water  supply  storage  for  that  community.  For  the  remaining 
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individuill  communities,  existing  storage  was  found  to  be  sufficient  to  meet 
prcjectod  requirements,  exc  luding  any  consideration  of  extended  drought  per- 
iods. Consequently,  it  was  concluded  that  provision  of  future  water  supplies 
wovild  not  be  required  unless  the  State  was  interested  in  purchasing  additional 
storage  beyond  the  study  period  2020.  The  State,  by  letter,  concurred  that 
the  basin's  water  supply  storage,  both  existing  and  under  development,  appeared 
adequate  to  meet  all  foreseeable  needs  and  ttiat  there  was  no  interest  on  the 
part  of  the  State  to  invest  in  long-range  water  supplies  at  this  time. 

c.  Stream  quality.  Waste  assimilation  is  one  of  the  most  important 
water  uses  in  the  basin,  but  because  of  ttio  poor  quality  of  suriace  runoff  and 
low  stream  flows  it  is  one  of  the  uses  for  whicii  many  streams  in  the  basin 
are  least  suited.  Municipal  and  industrial  waste  residues  are  discharged 
to  every  major  tributary  stream  in  the  basin.  Urban  centers  within  the  basin 
have  located  on  lateral  tributaries  or  small  drainage  areas  rather  than  on 
main  waterways,  and  many  of  these  waste  discharges  are  at  or  near  stream 
headwaters  where  waste  asslmulatlve  capacity  is  the  lowest.  The  result  is 
many  areas  of  low  water-quality  at  times  of  low  stream-flow,  even  when 
conventional  secondary  treatment  is  provided.  Previous  studies,  particularly 
those  undertaken  in  connection  with  the  Rend  Lake  Reservoir,  have  underscored 
this  existing  problem;  and  because  of  this.  Congress  authorized  low-flow 
augmentation  for  that  reach  of  the  main  stem  below  the  dam  to  its  confluence 
with  the  Mississippi  River.  To  identify  possible  requirements  for  flow 
regulation  in  controlling  stream  quality,  analysis  Involved  the  process  of 
counteracting  the  waste  dlscliarge.  Biochemical  Oxygen  Demand  (BOD)  loads, 
imposed  on  a stream.  This  included  consideration 


55 


i 


uf  die  receiving  witer,  tlie  renct  xon  rate  (deoxygenetlon)  and  reaeratlon 
rartor  - each  temperature  sensitive  and  variable  per  month.  These 
ractors,  together  with  the  effects  of  geology,  land-use,  and  the  charac- 
acti’rlstica  of  the  hvdrologlc  regimen,  were  identified  by  sampling  of 
present  stieam  flow  during  the  early  stages  of  the  study.  Since 
low-flows  directly  affect  the  stream  qinlity,  tlme-of-travel  data  and  velocity 
profiles  of  low-flow  conditions  wore  estimated  to  route  pollution  loads  and 
to  pc  .'ion  ojcygen  sags  along  the  stream.  Since  all  significant  oxygen- 
consuming  industrial  waste  loads  presently  are  discharged  into  municipal 
treatment  plants,  it  was  assu.ned  tliat  this  practice  would  cc'ntinue.  Appli- 
cable water  quality  criteria  were  determined,  based  on  the  projected  land- 
use  activities  and  regulations  established  hy  the  Illinois  Sanitary  Water 
Poard.  Because  of  the  expressed  desirability  of  enhancing  the  streams' 
recreat iona 1 , environmental,  and  ecological  characteristics,  a dissolved 
oxygon  (DO)  level  of  five  milligrams  per  liter  (mg/1)  and  maximum  permiss- 
ible stream  temperature  of  85^F  for  the  time  period  April  through  November 
were  established  as  two  prime  considerations  in  the  goal  of  maintaining 
acceptable  stream  quality.  Therefore,  the  estimates  of  municipal  waste  loads 
Included  both  the  domestic  and  the  industrial  waste  discharges  projected  for 
the  basin.  In  each  subbasin  or  watershed,  emphasis  was  placed  on  the  load 
points  where  the  greatest  stream  flow  for  waste  assimilation  was  required. 

Both  effluent  waste  concentration  and  percent  removal  were  used  In  estimating 
the  quantity  of  waste  discharge.  In  general,  the  procedure  for  estimating 
the  municipal  waste  load  was  based  on  obtaining  an  estimate  of  the  population 
served,  the  gallons  per  capita  per  day  waste  load,  and  the  per  capita  pounds 
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per  day  of  5-day  HOD.  Thp  waste  flow  was  then  computed  as  equal  to  the  popu- 
lation served  times  the  gped  of  waste  flow  and  the  quantity  of  untreated 
waste.  Secondary  treatment  was  assumed  to  provide  85  percent  reduction  in 
5-d.iy  BOD,  and  tertiary  treatment  95  percent;  however,  to  allow  for  tlie  waste 
carried  bv  urban  storm  drainage,  these  were  reduced  to  80  and  90  percent,  fg_ 
spectlvely.  The  present  sewered  population  is  126,000  and  is  expected  to  in- 
crease to  201,000  by  the  year  ’’020.  The  future  population  served  was  assumed 
to  increase  at  the  same  rate  as  the  non-rural  farm  population.  The  rate  of 
increase  in  gped  domestic  return  flow  was  adjusted  in  relation  to  the.  increase 
of  personal  income.  Hydraulic  routings  were  tlien  undertaken  in  each  of  the 
major  watersheds,  and  five  critical  load  or  oxygen  sag  points  were  identified 
as  sources  of  pollution  requiring  remedial  measures. 

d.  General  recreation.  The  basin's  natural  aesthetics  and  environment, 
moderate  climate  of  extended  duration,  together  with  the  Stjawnee  National 
Forest,  and  Federal  game  refuge,  combine  to  provide  a significant  potential 
for  recreational  development.  Completion  of  Interstate  Highways  57  and  6A, 
by  virtue  of  the  time-distance-travel  relationship,  will  afford  the  residents 
in  the  outlying  areas  an  opportunity  to  enjoy  any  recreational  development 
provided  in  the  basin.  Projections  of  the  demands  for  general  recreational 
pursuits  recognized  a circle  of  demand  or  zone  of  influence  encompassing 
the  population  of  the  five  core  counties,  the  eight  peripheral  counties  sur- 
rounding the  basin,  together  with  potential  draw  from  eight  surrounding  stan- 
dard metropolitan  statistical  areas.  These  latter  areas  included;  St.  Louis 
Metropolitan  Area;  Springfield,  Decatur,  Peoria,  and  Mattoon,  Illinois;  Terre 
H.iute  and  Evansville,  Indiana;  Paducah,  Kentucky;  as  well  as  the  transient 
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t r.ivo  1 ] '.rn  j.'as'jing  through  t hr  Kisin  via  the  interstate  highway  system. 
b;u‘  'd  Ji:  the  population  projection  in  trie  circle  of  demand,  the  anticipated 
nser-d'y  attendance  for  water-oriented  and  asscct.ited  recreational  pursnlta 
were  deteimined  for  the  years  1970,  i960,  -’000,  ..nd  '020.  This  groat  deruanc! 
w.as  then  reduced  by  the  usage  that  would  be  met  by  Federal  atrd  non-Federal 
projects,  both  existing  and  under  construi  i ton.  Th.  s inventory  exist,  iug 
projects  Included  only  those  resources  avn ilal.le  for  public  use,  and  con- 
sidered applicable  optimum-use  saturation  levels  t :i  C would  assure  a 
quality  environment.  This  adjusted  difference  between  tlie  total  demand  and 
existing  supply  established  the  magnitude  and  projectea  ’-owth  of  the  net 
recreational  demand.  The  gross  nnd  net  demands,  together  with  their  respec- 
tive title -phasing,  are  shown  in  FIGURE  8 

e.  Fishery  aspects.  Inventory  of  present  water  resources  has  indi- 
cated that  the  opportunities  for  fisherman  activities,  within  the  basin  zone 
of  influence,  more  than  adequatelv  meet  the  projected  needs  for  the  study 
period.  While  any  wai_er  resource  development  built  to  meet  other  needs 
would,  because  of  Its  availability,  develop  fishermau  use,  the  usage  would 
essentially  be  a shifting  of  fishing  opportunities  from  one  area  to  another. 
This  would  constitute  a new  and  additional  source  of  supply  tliat  would  merely 
add  to  the  existing  surplus.  However,  both  the  State  and  the  U.  S.  Fish  and 
Wildlife  Service  have  indicated  that  there  is  a need  to  improve  the  quali- 
tative aspects  of  the  basin  stream.s.  The  present  ecology  of  the  stream  is 
conducive  only  for  rough  fish  population.  Before  game  fish  production  is 
possible,  steps  must  be  taken  to  reduce  the  stream's  turbidity  and  acid  con- 
tent, Increase  the  stream's  dissolved  oxygen  content,  and  maintain  sufficient 
flow  to  ofiMft  the  adverse  effects  of  induced  pollutants. 
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t,  ^'v^^r^^powe^  t’.cnerat Ion . There  are  no  existing  liydropower  develop- 

,1r  the  area.  N’atnral  r onvi  1 1 i nrv=-. , such  as  -.trvar  ^low  and  topo- 
•■ipi  inl  si.it  ic  -il,  .ire  such  as  to  preelui--  devc  1 cpmen.r  of  hydroelectric 
Plv,.  t 'unt'.  iufticier.L  to  be  e<  onor.Ic.iily  competitive  In  the  present 

an..’  r raseeable  ■’irKei. 

h'-wivai  Ion.  Hie  potential  and  econtmlc  teasibiiity  of  Inprovlns;  the 
dy  :•  i i - .ai  d Beaucoup  Creek  for  mo.]»r'i  bare.e  tr.ansportatlon  was  Inves- 
r i iL*:  li . There  ,irj  aie(]u.'ite  reserves  of  good  quality  -oal  in  the  basin  that 
ar.  .iv.li.Tble  for  exlstirie  and  prospective  market  a.eas.  However,  the  required 
im-iro'-ements  wi-re  found  not  to  be  tconoir.ically  Jastlfied.  Thus,  the  advisabil- 
' imp’'ovlnn  the  basin's  waterways  was  deferred  ur.f'i  suen  time  as 
e onomic  conditions  warrant. 

'.:•  l-\NL)-i'c.L,\TEO  IH-TWNLJS 

'«'et-land  drainage.  There  are  approximately  O71.000  acres  of  wet 
..f.ti  in  the  basin  today.  Contributing  to  this  condition  are  such  factors  as 
the  i/pe  of  soil  anu  the  lack  of  topographic  relief.  According  to  the  Department 
of  Agriculture,  this  basin  is  the  most  undeveloped  area  with  respect  to  drainage 
improvements  in  the  State  of  Illinois.  Tliat  agency  has  identified  some  294,1)00 
agr Icultur.'il  acres  that  are  In  need  of  some  drainage  improvement.  All  are 
located  In  t)ie  upstrear:  areas,  with  about  101,900  acres  In  the  bottom  lands  and 
192,200  acres  In  the  area  adjacent  to  the  flood  p.laln.  The  Big  Muddy  and  most 
of  Its  principal  tributaries  do  not  provide  adequate  outlets  In  their  present 
condition.  However,  some  channels  do  provide  an  adequate  degree  of  drainage, 
and  rehabilitation  of  existing  drainage  systems  is  all  t)iat  would  be  required. 
GeneralJy,  thougli,  channel  capacities  are  considered  totally  inadequate.  The 
failure  to  provide  controlled  drainage  outlets  has  resulted  In  a high  water  table 
and  has  caused  Inherent  economic  losses.  Inadequate  drainage  prohibits  develop- 
ment of  the  crops  and  pasture  lands,  restricts  the  choice  of  cron  distribution 
and  rotation,  delays  optimum  planting,  and  Increases  product  foil  costs  because 
of  frequent  replanting 
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anc  often  delayed  har\/e.st.  As  a consequence,  yields  on  present  crop  ^ands 
are  suhs  tanc  i a 1 ly  helow  wliat  could  bo  obtained  if  adequate  drainage  w.is 

provided.  TAB'E is  ^ listing,  t watershed,  of  the  agricul 

tural  acreage  requiring  some  form  of  remedial  woi  k,s  for  drainage  improve- 
ments . 

h.  Erosion-sediment  daiiage.  Erosion  can  be  divided  into  two  separate 
processes;  ivnnely,  sheet  erosion  and  channel  erosion,  including  gullies. 

H'th  are  active  in  varying  degrees  in  all  aieas  of  the  basin,  witli  the  rate 
and  typv  being  dependent  upon  local  conditiom..  Sheet  erosion  is  a movement 
of  a relatively  uniEorn.  depth  of  soil  from  an  area  by  over-land  runoff,  or 
from  preclpltatior\  without  the  formation  of  channels  or  gullies.  Channel 
erosion  is  the  removal  of  soils  and  other  material  in  and  along  the  stream 
channel.  This  includes  gullies,  stream  bank  cutting,  slumping,  and  degrading 
of  tlie  ctiannel  Itself.  The  intense  rainfall  and  rolling  topography  combine 
with  the  present  laiul  use  Lo  cause  serious  erosion.  Sheet  erosion  is  the 
dMtnin.iiit  typi-  affecting  some  5b6,100  acres,  while  gully  erosion  affects  only 
16,100  acres.  Of  this  amount,  about  303,000  acres  require  some  immediate 
and  corrective  action.  Stream  hank  erosion  is  comparatively  minor,  since 
stream  gradii.-nts , water  velocities,  and  the  erodahility  of  the  stream  bank 
soils  are  low.  Erosion  damage  from  scouring  of  flood  plains  is  not  extensive. 
However,  approximately  5,900  acres  Ivave  been  <lamaged;  65  percent  of  the 
affected  area  ha.s  slight  damage,  30  percent  moderate  damage,  and  5 percent 
severe  damage.  Flood  plain  scour  causes  an  estimated  average  annual  damage 
of  $34,300.  This  soil  erosion,  and  its  eventual  deposition  as  sediment,  la 
a source  of  major  concern  In  the  basin.  Sediment  In  streams  has  reached 
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TABLE  8 


Maximum  needs  for  drainage  Improvement 


Flood  plain 

Nonflood  plain 

Watershed 

(acres) 

(acres ) 

Cc  ’y  Fork  Creek 

7,810 

13,080 

Cedar  Creek 

1,390 

2,710 

Central  Big  Muddy 

36,480  1,/ 

Crab  Orchard 

7,260 

24,190 

Galum  Creek 

8,040 

7,010 

Gun  Creek 

960 

6,710 

Hurricane  Creek 

860 

4,120 

Lake  and  Pond  Creeks 

2,530 

12,280 

Little  Muddy 

26,590 

20,690 

Lower  Beaucoup 

1,930 

12,990 

T.ower  Big  Muddy 

1,970  U 2/ 

Middle  Fork 

20,670 

23,880 

Upper  Beaucoup 

13,160 

15,060 

Upper  Big  Muddy 

10,550 

11,070 

TOTAL 

101,750  3/ 

192,240  4/ 

Includes  flood  plain. 

2!  Adjusted  to  correspond  with  Conservation  Needs  Inventory. 

2/  Includes  46,040  acres  of  forest  which  will  not  require  drainage 
In  Its  present  use. 

4/  Includes  87,360  acres  of  forest  which  will  not  require  drainage 
In  Its  present  use. 
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Uii»  point  where  these  fine,  pnrticles  held  in  suspension  create  a turbidity 
tint  is  one  of  the  m.ijor  pollutant  sources  in  the  basin.  Tlte  damages  due 
to  Sediment  are  extensive,  complex,  and  costly.  Beginning  with  the  original 
movement  of  material,  usually  the  removal  of  valu,jble  top  soil,  it  continues 
through  the  state  of  transport  (turbidity)  and  accumulates  at  the  final 
deposition  as  infertile  overwash.  Damage  from  sediment  deposition  on  the 
cultivated  flood  plain  is  not  a serious  problem,  since  most  of  the  sediments 
are  clays  and  silts.  However,  the  resulting  deposition  is  frequently  lacking 
in  organic  matter  and  the  cost  of  restoring  productivity  is  a major  cost 
problem.  It  is  estimated  that  over  290,000  acres  have  been  damaged  by 
overbank  deposition.  In  terms  of  reduced  productivity  capacity,  as  affected 
by  sediment  deposition,  approximately  77  percent  of  the  areas  affected  have 
slight  damage,  13  percent  moderate  damage,  and  10  percent  severe  damage. 

The  value  of  the  damage  from  infertile  overwash  is  estimated  to  be  $14,400 
annu<illy.  Sediment  deposition  also  forms  levees  along  stream  banks  and 
subsequently  disrupts  natural  drainage,  affects  the  functioning  and  nuiinte- 
oance  of  a drainage  system,  and  raises  water  tables.  Damage  occurring  as  a 
result  of  swamping  is  considered  very  severe,  with  an  estinujted  20,400  acres 
affected.  This  has  resulted  in  lower  intensity  of  use  in  some  areas  and 
abandonment  of  use  in  other  areas.  Approximately  30  percent  of  the  area 
affected  by  swamping  has  slight  damage,  25  percent  moderate  damage,  and  45 
percent  severe  damage.  Total  damage  from  swamping  alone  approximates  $175,900 
annually.  In  addition  to  the  foregoing,  the  sedimentation  occurring  in  sur- 
face Impoundments  is  a principal  concern  to  the  basin's  municipalities  which 


liave  incurred  considerable  expense  in  plant  facilities  and  equipment  to 
overcome  losses  from  seilimcnt.  Damages  due  to  reservoirs  from  sedimentation 
aif  estimated  to  be  approximately  $30,000  on  an  average  annual  basis. 

c.  Irr iga t ion . A survey  of  acreage  presently  in  agricultural  produc- 
tion served  as  the  basis  for  estimating  tbe  extent  of  any  future  demands. 

The  survey  indicated  tlvit  irrigation  is  practically  non-existent.  Dis- 
cussions with  tlie  University  of  Missouri  Agricultural  Department  have  indi- 
cated tliat  there  will  not  be  any  extensive  organized  irrigation  undertaken 
in  this  general  part  of  the  country  until  about  the  year  2000.  There  are 
three  basic  variables  in  optimizing  agricultural  production:  the  hybrid 

seed,  fertilizer,  and  controlled  moisture  content  of  the  soil.  It  is  be- 
lieved that  advances  in  technology  for  the  first  two  variables  will  account 
for  all  of  the  production  increases  up  to  the  year  2000.  Thereafter,  irri- 
gation will  be  undertaken  on  an  organized  basis  to  Increase  the  yields  and 
quality  of  the  crop. 

d.  Mine-mouth  power  generation.  The  electric  load  of  the  basin  and 
the  electric  systems  serving  the  area  are  Included  in  the  part  of  the  Federal 
P'lwer  Commission's  Power  Supply  Area  (PSA)  AO  located  within  the  Upper  Miss- 
issippi River  Basin.  The  basin  is  presently  served  by  five  electric  utility 
systems,  all  of  which  have  their  plants  located  outside  the  study  area.  Two 

of  the  utilities  are  privately  owned.  Central  Illinois  Public  Service  Company  and 
Illinois  Power  Company,  and  are  the  principal  suppliers  of  electrical 
energy  to  the  basin,  serving  the  municipal  requirements  of  the  area.  The 
three  remaining  systems  which  serve  the  rural  areas  are  the  Southern  Illinois 


Klectric,  Tri-County  Electric,  and  Egyptian  Electric  Cooperatives.  As  part 
ot  tile  economic  resource  demand  evaluations,  consideration  was  given  to 
the  possibility  of  electric  power  being  generated  mi  stream  plants  located 
at  the  mineral  source  of  its  fuel  (coa 11 . For  purposes  of  this  study,  tin- 
electric  power  requirements  and  supply  cliaracteristics  within  PSA  40  were 
considered  to  be  indicative  of  the  power  situation  of  the  basin.  In  lOuO, 
the  portion  of  PSA  40  in  the  Upper  Mississippi  River  Basin  required  aliout 
7,144  million  KWH  of  eli'Ctrical  energy.  Of  this  amount,  about  470.  5 million 
KWH,  or  about  7 percent,  was  required  to  serve  loads  in  the  Big  Muddy  River 
Basin  portion  of  the  PSA.  Based  on  a .study  of  this  power  area,  the  basin's 
electrical  power  requirements  are  expected  to  grow  at  a decreasing  annual 
rate*,  or  from  7.3  to  3.4  percent,  during  the  period  1980  to  the  year  2020. 

In  light  of  the  past  trends  of  supplying  the  basin's  electrical  requirements 
by  imports,  the  transmission  system  serving  the  area,  and  the  reported  plans 
of  the  systems  now  serving  the  basin  to  increase  their  generating  capacity, 
it  is  anticipated  that  the  future  electrical  energy  requirements  will  continue 
to  he  met  by  generation  located  outside  the  basin.  Therefore,  it  was  concluded 
that  tliere  would  be  no  demand  on  the  basin's  water  resources  for  mine-miuith 
power  generation. 

e.  Hunting  demand.  The  wildlife  habitat  in  the  basin  is  good-to- 
excellent,  with  numerous  scattered  tracts  of  wildlife  habitat  sufficient 
to  support  farm-game  species  attractive  to  the  hunter.  Deer  luibitat  is 
most  abundant  in  the  southern  part  of  the  basin,  with  liunting  in  and  adja- 
cent to  the  Crab  Orchard  National  Wildlife  Refuge  in  Shawnee  National  Forest 
accounting  for  the  substantial  portion  of  the  deer  kill.  In  addition,  there 
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are  .ipiirox  ivrutf  ly  ly.OOO  acres  of  permanent  water  of  significance  to  the 
waterfowl  fm)n<l  in  thi’  • hi  rteen-couiit  y area,  with  the  nviin  concentration  of 
wat.  rfowl  man.igt'-.iunt  occurring  on  the  Crali  OrLhaiii  Natioaiil  Wildlife  Refuge. 
Wliili  .icciss  ibi  1 ity  to  hunting  .irea  is  just  as  important  as  game  supply  in 
dit  Tmlning  hunting  pressures,  and  evi>n  though  tin-  b.isin  is  predominantly  a 
rural  aria  under  private  ownership,  tncre  are  etK'ugi  acres  of  public-owned 
land  to  insure  hunting  supplies  exceeding  the  demand.  There  are  approxi- 
mately ,000  acres  of  land  and  water  area  on  the  Crab  Orcbard  National 
Wildlife  Refuge  and  29,500  acres  of  Shawnee  National  Forest  that  are  open 
to  public  hunting.  In  addition,  there  are  more  open  uplands  and  cultivated  por- 
tions of  the  flood  plains  that  receive  moderate  upland  game  hunting  pressure. 
While  the  continued  expansion  of  the  urban  and  Industrial  areas  and  the  anti- 
cipated growtVi  in  cropland  and  pasture  acreage  will  reduce  the  woody  cover 
required  for  the  terrestrial  wildlife  species,  it  is  anticipated  that  the 
wildlife  surplus  will  be  more  than  adequate  to  absorb  the  future  needs.  The 
total  surplus  of  hunting  opportunity  in  the  five-county  core  area  is  esti- 
mated to  increase  from  156,000  man-days  in  1960  to  291,600  man-days  in  2020. 

2i.  SOCIO-ENVIRONMKNTAL  CONSIDERATIONS 

a.  Stream  environmental  problems.  As  had  been  noted  earlier,  urban 
centers  liave  tended  to  locate  on  lateral  tributaries  of  small  drainage  areas; 
and  as  urban  growth  had  progressed,  water  problems  appeared  in  those  loca- 
tions hecausv  the  demands  for  all  water  uses  had  approached  the  ultimate  yield 
capacities  of  the  applicable  drainage  area  involved.  During  the  studies 
regarding  stream  qu/ility,  special  consideration  was  given  the  reach  of  Crab 
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I ch^ird  Creek  flowing  through  the  environmental  area  of  Carbondale  ii; 
r 'gnition  (liat  this  community  was  the  area  with  the  greatest  growth  rate 
iti  the  hasin.  Hydrologic  analysis  had  indicated  fnat  the  yield  from  the 
diainage  aiea  between  Carbondale  _.nd  t ht  upstream  Crab  Orchard  Reservoir 
was  incapable  of  sustaining  sufficient  iiaws  to  maintain  an  acceptable 
wauei  quality  standard.  As  a reju^t,  it  was  apparent  that  there  was  a po- 
tential need  to  provide  low-flow  augmentation  for  the  express  purpose  of 
i.vi  inta  1 ning  a base  flow  and  preserving  the  area's  environineiit  and  public 
healtij.  Of  particular  coacein  was  the  fact  tiat.  in  time,  this  particular 
re-'ch  of  Crab  Orchard  Cree;-  will  experience  septic  conditions,  particularly 
from  the  large  volume  of  various  types  of  pollution  that  will  be  induced 
Into  the  stream  from  storm  runoff.  The  problem  of  maintaining  a minimum 
base  flow  for  flushing  action  was  further  underscored  by  Crab  Orchard  Reser- 
voir's inability  to  provide  and  maintain  any  dependable  downstream  releases. 
Furthermore,  concern  was  expressed  by  the  Public  Health  Service  tliat  mainte- 
nance of  a base-flow  over  and  above  any  return  flow  (treated  wastes)  should 
be  guaranteed  to  avoid  the  potential  hazards  to  the  local  residents  from  vei  tor 
pr'  -loiiis  and  oLh'-r  health  and  social  nuisances.  Based  on  the  foregoing, 

uml  with  the  obvious  need  to  improve  the  urban  area's  aesthetics,  it  was 
decided  to  supplement  natural  stream  flows  sufficient  to  maintain  a minimum 
base  flow  equivalent  to  three  rag/1  IX)  100  percent  oj  the  time.  Routings  indicated 
Ijydrologlc  feasibility  requiring  minimum  base  flows  ranging  from  about  7 cfs 
average  annually  in  jS)70  to  22  cfs  In  2020.  Another  environmental  problem 
area  was  identified  in  the  I^ke  and  Pond  Creek  Watershed,  with  a specific 
pollution  problem  primarily  caused  by  Induced  mining  wastes  and  acidic  runoff. 
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b.  1'!  escrvation  of  fish  and  wildlife  habitat.  With  the  advent  of 


futiiii  socio-economic  growth,  changes  in  land-use  can  be  expected.  These 
will  range  from  conversion  to  higher  economic  usage,  industrial  and  resi- 
■'■ntial,  to  a more  intensified  land-use,  agricultural.  All  of  these  changes 
eventually  will  result  in  a smaller  wildlife  h.ihitat  base  with  possible  ad- 
verse eff ‘cts  on  the  wildlife  and  fishery  ecology.  Consequently,  there  is 
a need  to  enhance  the  management  and  environment  of  the  remaining  conserva- 
tion resources.  Public  ownership  is  so  widely 

scattered,  particularly  within  the  Shawnee  National  Forest,  that  providing  intensive 

management  practices  and  action  programs  will  be  a problem.  Increased 

effort  is  needed  to  consolidate  these  lands  for  management  purposes  with 

adequate,  but  controlled,  public  access.  Water  development  projects  will 

offer  real  opportunities  to  improve  the  hunting  and  fishing  opportunities 

in  the  basin.  Such  improvements  may  result  in  greater  opportunity  or  higher 

quality  experience,  or  both,  if  the  projects  are  planned  to  effectively 

utilize  all  natural  resources.  It  is  in  this  framework  that  management  of 

upland  areas  and  waters  should  be  stressed,  with  a program  seeking  wider 

application  of  land-use  practices  that  safeguard  both  soils  and  land 

cover,  with  particular  empliasis  on  land  rehabilitation  measures,  especially 

in  strip  mine  areas,  and  reforestation  of  badly  eroded  and  other  problem 

areas . 

c.  Archaeological  considerations.  As  man  expands  into  his  surround- 
ing nfitural  environment,  there  is  an  inherent  potential  of  losing  part  of 
his  archae logics  1 artifacts  that  make  up  his  culture  and  history.  With  this 
in  mind,  it  is  imperative  that  an  action  program  be  developed  to  preserve  and 
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restore  the  basin's  arclu^eolog^ ca I remnants  as  supplement  to  other  recrea- 
tiooiiL  activities  that  could  be  offered  the  recreationist  and  tourist.  In 
particular,  there  is  a need  to  incorporate  Indian  cultural  remains  as  attrac- 
tions that  would  be  protected  by  both  land  and  scenic  easements.  The  site 
requirements  would  be  dependent  upon  the  type  of  site  to  be  preserved.  For 
open  villages  or  camp  sites,  fee  ptirchase  of  lands  generally  one-half  to 
3 acres  in  size  would  be  required  to  safeguard  the  river  orientation  that 
is  general  to  the  site,  plus  the  surrounding  ecological  zone.  For  rock 
sheltc‘rs  or  cave  sites,  development  would  norimally  require  an  average  pur- 
clxase  of  from  one-half  to  2 acres.  Land  acquisition  would  essentially  be 
oriented  to  the  river,  safeguarding  the  water-  and  land-related  environment 
historically  basic  to  the  original  selection  and  development  of  the  cave 
as  a liabitat.  For  tlie  burial  mound  sites,  development  would  be  dependent 
upon  the  particular  typo  involved.  Those  located  on  the  bluff  tops  or 
edges  would  lend  themselves  primarily  to  scenic  considerations  and  would 
require  only  about  one-half  an  acre  in  fee  purchase.  However,  those  loca- 
ted in  the  river  bottoms,  particularly  representing  the  Hopewelliam  phase, 
would  warrant  a more  elaborate  development  requiring  purchases  of  at  least 
one  to  5 acres,  so  as  to  safeguard  all  facets  of  its  cultural  features.  In 
this  latter  case,  emptiasis  would  be  primarily  on  the  cultural  remains  rather 
tluin  scenic.  At  the  present  time,  there  are  no  known  temple-town  sites,  but 
if  found,  emphasis  should  be  concentrated  upon  the  development  of  these 
sites,  since  they  are  well  suited  to  extensive  commercial  development  because 
of  their  uniqueness  and  inherent  tourist  interest.  To  preserve  these  sites, 
land  acquisition  should  be  considered  in  two  phases.  Initially,  purchase 
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should  include  enough  land  to  encompass  the  Indian  mounds,  together  with 
sufficient  c ircumventia 1 access  and  natural  .sett ing  approximating  10  acres 
in  depth.  Subsequent  to  determining  the  scope  of  the  site's  development, 
consideration  should  then  be  given  to  the  purchase  of  additional  land  for 
the  complete  integration  of  the  major  geological  and  geographical  features 
that  dictated  the  original  site  selection.  Once  this  is  done,  the  amount 
of  land  required  will  probably  lend  itself  to  providing  an  adequate  base 
for  total  park  development.  In  many  cases,  these  archaeologica 1 sites  are 
river-oriented  so  that  low-flow  augmentation  will  provide  a total  site 
enhancement  that  should  encourage  Federal  and  State  participation.  In 
addition  to  the  foregoing,  consideration  should  be  given  the  restoration 
or  reliabilitation  of  other  historical  sites  such  as  the  stone  forts  and 
block  houses  that  were  native  to  this  area.  Restoration  of  historical  sites 
as  a tourism  attraction  has  been  well  justified  in  various  parts  of  the 
country,  and  reconstruction  of  these  facilities  should  be  integrated  in 
any  recreational  development  planned  for  this  area. 

d.  Economic  reorientation.  Both  the  Federal  and  State  governments, 
together  with  local  governmental  agencies  and  local  Interest  groups,  have 
shown  concern  over  the  economic  situation  as  it  has  existed  in  southern 
Illinois,  particularly  in  the  Big  Muddy  River  Basin.  As  a specific  exam- 
ple of  Federal  input  to  the  area's  economic  reorientation,  the  United  States 
Congress  authorized  construction  of  the  Rend  Lake  Dam  and  Reservoir  by  the 
Corps  of  Engineers.  The  Rend  Lake  project  was  designed  and  planned  on  a 
coordinated  basis  with  the  then  Area  Redevelopment  Administration  of  the 
Department  of  Commerce,  and  the  State  of  Illinois.  The  evaluation  of  the 
Rend  Lake  project  recognized  area  redevelopment  as  a legitimate  purpose  of 
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the  project  and  construction  works.  The  project  promises  to  contribute 
significantly  to  the  improvement  of  the  economic  conditions  in  southern 
Illinois.  Local  political  entities  have  also  proceeded  to  provide  essential 
inputs  to  the  socio-economic  redevelopment  of  the  basin.  The  Rend  Lake 
Conservancy  District,  a co-sponsor  of  the  Rend  Lake  Dam  and  Reservoir,  has 
instituted  studies  for  land  use  and  development  on  tlie  peripheral  areas 
outside  the  Rend  Lake  project.  Plans  have  been  drawn  up  to  provide  a 
proper  framework  for  attracting  capital  investment  which  would  change  the 
economic  structure  of  that  part  of  the  ba.'in.  Concurrently,  the  Rend  Lake 
Conservancy  District  has  also  co-sponsored  t h.  planning  and  initiated  con- 
struction of  an  inter-city  pipeline  system  that  wili  furnish  treated  water 
fi  tt  the  authorized  Rend  Lake  storage  to  most  of  the  communities  in  the 
middle  and  eastern  portion  of  the  basin.  Heretofore,  many  communities  have 
not  been  competitive  in  attracting  industry,  due  to  tbeir  Irurbillty  to 
provide  a guaranteed  supply  of  water,  particularly  because  of  extended 
droughts.  Storage  purcliased  by  the 

State  and  Conservancy  District  exceeds  the  need  projections  of  the  system 
for  well  beyond  the  next  50  years  and  should  now  afford  those  communities 
a competitive  economic  advantage  in  this  part  of  the  midwest.  At  a higher 
political  level,  the  five  core  counties  located  in  the  basin  have  joined 
together  to  form  a regional  planning  group  known  as  the  Greater  Egypt 
Regional  Planning  Commission.  Four  of  the  five  have  already  established 
and  adopted  a land-use  plan  that  will  insure  a proper  framework  for  develop- 
ment. Preparation  of  a land-use  plan  for  the  fifth  county,  Jefferson 
County,  is  being  initiated  and  should  be  completed  during  1970.  All  these 
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attempts  reflect  the  local  concern  in  providing  the  proper  framework  for  a 
planned  economic  reorientation. 

e.  State  recreational  planning.  The  State  in  its  report  "Water  for 
Illinois  - A Plan  for  Action,"  published  in  March  1967,  provided  a frame- 
work for  long-range  planning  and  construction  commitments  of  both  land 
and  water-related  developments.  In  the  section  of  the  report  on  water- 
related  recreation,  the  State  recognized  a major  deficiency  in  outdoor  oppor- 
tunities. It  stated  that  Illinois  has  the  lowest  ratio  in  the  nation  of 
total  State  park  acreage  to  its  population,  having  5.6  percent  of  the  nation's 
population,  but  only  0.05  percent  of  the  country's  recreational  land.  Con- 
sequently, existing  facilities  are  overburdened  and  over  half  of  Illinois' 
residents  vacationed  ouc-of-state , with  the  resulting  loss  to  the  state's 
economy  of  more  than  one-half  billion  dollars  per  year.  The  report  recom- 
mended an  accelerated  program  of  extensive  public  land  acquisition  to  meet 
future  open-space  needs  (700,000  acres  by  1980;  2,000,000  by  2020)  with  the 
qualification  that  about  75  percent  should  be  associated  with  the  existing 
or  potential  public  water  surface  and  that  major  parkway  systems  and  recrea- 
tional corridors  also  be  developed  for  public  use.  Furthermore,  their 
report  stresses  the  advantage  of  combining  the  two  resources,  land  and 
water,  to  complement  each  other  .^nder  planning  control  to  greatly  Increase 
the  value  of  both  for  recreational  use.  With  this  in  mind,  emphasis  was 
given  to  the  development  of  recreational  corridors  with  the  recommendation 
that  40  percent  of  the  state's  streams  and  lakes  should  be  available  for 
public  use  by  1980.  To  accomplish  this  over-all  goal,  fundamental  changes 
ill  the  Illinois  law  regarding  riparian  rights  were  recommended,  complemented 
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by  a program  requiring  the  preservation  and  protection  of  valuable  open- 
space  land  by  zoning  and  land-use  regulations.  This  latter  program  would 
be  phased;  first,  seeking  dedication  of  open-space  lands  for  public  use 
by  easement;  and  second,  acquiring  land  to  be  leased  until  it  can  be 
developed  for  public  recreation.  The  State  in  specifying  use  of  river 
corridors  planned  them  as  a linear  water-related  recreational  resource  that 
served  as  connecting  scenic  routes  between  major  landscape  recreational 
resource  areas.  This  same  concept  was  expressed  in  the  Greater  Egypt  Plan- 
ning Commission's  land-use  plan,  which  called  for  establishment  of  specific 
recreational  river  corridors  as  part  of  the  counties'  attempt  to  establish 
specific  public-use  acreage.  Some  of  the  same  acreage  was  shown  in  the 
State's  report,  which  attempts  to  establish  a parkway  corridor  in  the  Big 
Muddy  River  Basin  connecting  the  Shawnee  National  Forest  in  the  south  to 
the  adjoining  Kaskaskia  River  Basin  and  its  Corps'  reservoir  complex  of  Carlyle  and 

Shelbyville  in  the  north.  It  should  also  be  noted  that  subsequent  to 
authorization  of  the  Rend  Lake  Project  and  prior  to  publication  of  the 
state's  report,  the  State  of  Illinois  in  cooperation  with  the  Economic 
Development  Administration,  U.  S.  Department  of  Commerce,  funded  a study 
to  analyze  the  economic  potential  of  tourism  and  recreation  in  Southern 
Illinois.  The  report  prepared  by  Checchi  and  Company  of  Washington,  D.  C. , 
published  in  Febriwry  1966,  Included  a recommendation  for  expanding  tourism 
and  recreation  in  Southern  Illinois;  identified  the  type  and  magnitude  of 
benefits  that  could  result;  and  discussed  how  to  organize  and  finance  the 
expansion.  The  State  of  Illinois,  through  its  participation  in  this  study 
and  subsequent  actions,  has  indicated  tliat  development  of  Southern  Illinois 
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a a t aue  an^J  regional  reci  ear  iona  1 center  would  further  serve  to  supple- 
r t the  state's  recreational  deficiency  and  the  area's  economic  base, 
urthermcre,  the  State  has  initiated  specific  action  piograms  in  this  basin 
piov  .L  an  enlarged  btate  recreational  base.  ihe  State  is  cooperating 
with  the  S.  Forest  Service  in  the  construction  of  Kinkaid  Lake,  with 
pedal  emphasis  on  cooperative  recreational  planning.  It  also  is  working 
with  the  Corps  in  providing  basic  facilities  and  diversified  recreational 
.ippi'rtim i t i es  on  project  lands  of  the  Kend  Lake  Reservoir.  Federal  facili- 
ties would  provide  the  essential  services  required  for  public  enjoyment  and 
access  to  the  water.  The  State  will  supplement  this  by  operating  a water- 
fov.  1 refuge  area  for  migratory  water  fo^i;!  on  5,600  acres  of  both  project 
lands  and  sub  impoundments  on  the  upper  part  of  the  reservoir  and,  in  addi- 
tion, develop  a 2,900-acre  state  park. 

f.  Regional  plans.  Two  projects  of  regional  significance 

presently  are  under  consideration  and,  if  fully  developed,  will  have  an 
indi.i^ct  impact  on  the  basin.  The  first  is  the  Great  River  Road.  The  basic 
p-an  o!  art  Ion  for  this  development  is  outlined  in  a report  published  in 
*58  by  the  U.  S.  Bureau  of  Public  Roads  and  National  Park  Service.  This 
,.lan  call:  for  total  development  of  a Mississippi  River  corridor  as  a linear 

parkway  for  boating,  motoring,  and  general  recreation.  Serving  as  a speci- 
fic masterplan  for  regional  development  of  the  Mississippi  River  corridor, 
it  would  create  attractive  parkways  for  those  portions  which  pass  through 
urban  areas,  develop  the  boating  potential  by  establishing  mooring 
facilities  and  boating  harbors,  and  Incorporate  archaeological  and  historical 
developments  fully  within  a master  plan  for  lands  that  are  presently  located 
In  the  Mississippi  flood  plain.  Located  on  both  sides  of  the  river.  It  offers 


local  basins,  counties,  and  cities  a valid  potential  source  for  meeting 
their  recreational  needs,  particularly  through  zoning  and  participation  in 
development  of  facilities.  This  socio-economic  input  will  have  a great  impact 
on  all  parts  of  the  Mississippi  River.  The  second  project  is  located  within 
the  Shawnee  hills  and  is  called  the  George  Rogers  Clark  Recreation  Way.  As 
a recreation  corridor,  it  will  connect  many  of  the  Southern  Illinois  recreational 
facilities  located  along  the  Mississippi  and  Ohio  Rivers.  Visualized  as 
a major  recreational  attraction  of  national  significance,  it  is  the  subject 
of  proposed  legislation  now  pending  before  the  U.  S.  Congress,  House  Rill 
No.  3933  and  Senate  Bill  No.  479.  Creation  of  tlie  recreation  corridor  as 
a linear  development  is  dependent  upon  provision  of  a scenic  road  system 
supplemented  by  rest  stops,  picnic  areas,  and  marked  exits  to  points  of 
interest  and  accommodations.  This  would  be  supplemented  by  a series  of 
water  impoundment  structures  that  will  provide  diversified  recreational  in- 
put. The  project  would  require  public  acquisition  of  land,  land-use  rights, 
scenic  easements,  and  zoning  restrictions.  It  should  be  noted  that  as  part 
of  this  long-range  plan,  the  Forest  Service  is  now  acquiring  acreage 

along  the  right-of-way  in  its  development  of  the  Shawnee  National  Forest. 
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f^ECTinS  V - BASTN  NEEDS 


24.  CENERAL 

Based  on  the  previously  cited  demands  for  products  and  services,  the 
scope  of  water  - and  land-related  resource  needs  was  established.  This 
evaluation  establishes  a framework  identifying  the  type  of  water  and 
related  land  resource  developments  that  should  be  considered  as  necessary 
input  to  sustain  the  basin's  socio-economic  growth.  The  scope  of  goods 
or  services  that  would  be  provided  by  a proposed  resource  use  or  develop- 
ment was  directly  related  to  projections  established  by  the  participating 
Federal  and  State  agencies.  However,  the  nature  and  extent  of  these  physical 
requirements  depend  upon  the  basin's  natural  resources.  Proper  evaluation 
insures  that  all  needs  involving  significant  resource  use  will  be  given 
equal  recognition  for  the  purposes  of  development  and  provides  a proper 
basis  for  evaluating  alternative  combinations  reflecting  different  basic 
choice  patterns  for  providing  such  uses  and  purposes.  Tliere  is  presented 
in  the  following  paragraphs  the  basis  for  the  physical  need  evaluations. 

2 5 . FLOOD  CONTROL 

The  economic  projections  and  evaluations  contained  in  APPENDIX  N, 

ACR T CULTURE , part  of  the  Upper  Mississippi  River  Comprehensive  Basin  Study 
(Type  T),  indicate  that  a decline  in  farm  population  and  related  employment 
can  be  anticipated.  Inferred  Is  the  additional  trend  concept  that  the 
land  presently  in  agricultural  use  would  be  capable  of  meeting  the  projected 
food  and  fiber  production  allocated  to  the  Upper  Mississippi  River,  and 
hence,  the  Big  Muddy  River  Basin  through  the  year  2000  without  the  need 
for  any  additional  water  resource  improvement.  Beyond  this  period,  more 
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land  will  then  be  required  to  overcome  an  anticipated  laq  of  some  15  per- 
cent in  production  versus  prolected  requirements.  However,  as  stressed, 
in  the  Upper  Mississippi  River  Comprehensive  Basin  Study  and  APPENDIX  K 
to  this  report,  there  is  a corollary  need  to  enhance  the  economic  effi- 
ciency or  the  comparative  economic  standing  of  the  farmer.  The  farmer's 
real  Income  and  comparative  Income  standing  have  declined  to  the  point  where 
various  types  of  water  resource  developments  are  required  to  help  Increase 
his  production  efficiency.  This,  in  turn,  will  improve  his  monetary 
competitiveness  by  reducing  losses  in  production  costs  and  increasing  his 
profit  margin.  Preliminary  hydrologic  and  hydraulics  studies  Indicated 
that  tributary  decapitation  of  flood  flows  by  reservoirs  would  be  effective 
only  in  the  headwater  reaches.  Flood  flow  decapitation  by  reservoirs  located 
on  the  tributaries'  main  stem  would  affect  only  minor  reduction  in  depth 
and  duration  of  floods  on  that  tributary's  main  stem.  Hence,  the  need 
analysis  was  concentrated  in  the  headwater  areas  where  water-related  resource 
developments  would  result  in  the  most  efficient  regulation  of  water  and 
land  resources  for  the  basin's  agricultural  enhancement.  Prototype  reach 
analyses  concerning  hydraulic  and  damage  evaluations  Indicated  that  damage 
reduction  would  result  primarily  from  a reduction  in  area  flooded  rather 
than  from  reduction  in  depth  of  flooding.  In  analyzing  the  acreages  inundated 
on  the  tributaries,  flood  profiles  were  first  established  for  each  of  the 
tributaries.  With  the  authorized  Rend  Lake  assumed  in  place  and  in  opera- 
tion, stage-elevation  curves  for  various  flood  frequencies  were  established 
on  the  main  stem  and,  from  these,  ad  lusted  flood-frequency  profiles  were 
established  for  the  tributaries.  Preliminary  hydrologic  evaluations  in  the 
prototype  reach  analysis  have  established  the  economic  inadvisability  of 
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attempting  to  decapitate  ma1or  peak  flows.  Rather,  it  was  determined  that 
the  main  beneficial  flood  damage  reductions  could  be  obtained  by  retention 


of  the  more  frequent  floods,  particularly  those  flows  having  frequency 
of  occurrence  ranging  from  1 to  1 years;  furthermore,  that  any  effective 
reduction  in  flooded  acreage  would  require  a completely  controlled  water 
regimen.  This  would  require  control  structures  strategically  located  so 
as  to  control  local  flood  runoff,  rephase  time  of  concentration,  and  reduce 
peak  flows.  Successive  hydrologic  screenings  eventually  Identified  the 
optimum  plan  of  improvement  as  one  that  would  control  a minimum  of  25 
percent  of  the  watershed  area  and  maintain  a maximum  controlled  release 
rate  of  from  10  to  15  cfs  per  square  mile.  The  controlled  release  rates 
were  established  to  reduce  the  peak  flows,  with  excess  flood  runoff  being 
retained  equivalent  In  storage  to  2.6  Inches,  or  5-year  frequency. 

DRAINAGE  IMPROVEMENTS 

Present  land  use,  as  well  as  soil  types,  was  used  to  evaluate  the  po- 
tential drainage  Improvements  that  should  be  considered  in  determining  the 
amount  or  scope  of  Improvements  to  be  considered.  After  establishing  the 
optimum  hydrologic  plan  for  reducing  the  more  frequent  flood  flows,  an 
analysis  was  made  of  the  needed  improvements  that  would  increase  the  agri- 
cultural efficiency  and  permit  drainage  of  selected  wet-land  acreage.  Once 
the  rate  of  participation  was  determined  for  both  flood  plain  areas  and  non- 
flood plain  areas,  a preliminary  economic  evaluation  was  undertaken  to  deter- 
mine the  inducement  that  drainage  improvements  could  have  to  the  local  farm- 
ers. Subsequently,  the  scope  of  drainage  Improvements  made  feasible  by  the 
system-induced  reductions  of  the  more  <^requent  floods  was  established  for 
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each  watershed,  with  ad-jiistments  made  to  recognize  the  backwater  effects  fron 
the  main  stem.  These  adiustments  involved  deleting  the  tributary  acreage 
affected  hv  the  2-year  frequenc-y  main-stem  flood  from  consideration  for 
drainage  Improvement.  Channel  Improvements  were  concentrated  In  those 
areas  where  sufficient  lands  could  be  benefited  and  on  acreage  that  would 

be  benefited  by  flood  reduction.  Shown  In  TABLE  Is  the  extent  of  the 

improvements,  Including  main  laterals  and  sublateral  channels  for  each  of 
the  watersheds.  The  result  was  a revised  system,  with  essentially  the 
same  reduction  In  flood  flov/s  but  with  a modified  regimen  effected  by  the 
main  channel  and  lateral  Improvements.  The  combined  systems  maintained  the 
previously  establlslied  flood  flow  reductions,  but  changed  the  times  of 
concentration  and  stage-elevation  relationship  of  peak  flows  on  the  trib- 
utaries for  the  downstream  areas.  Routings  were  made  to  evaluate  the  induced 
effects  of  the  selected  drainage  Improvements  on  the  malnstem.  Big  Muddy 
River,  and  new  area-frequency  curves  were  developed  from  the  resultant 
profile.  The  results  Indicated  a general  Increase  In  flood  heights  for  the 
more  frequent  floods  but  comparatively  very  little  effects  for  the  rarer 
floods.  This  adverse  effect  wovild  negate  to  some  degree  the  benefits 
accruable  to  the  Rend  Lake  Project. 

27.  LAND  TREATMENT 

ft  was  recognized  that  while  the  primary  Incentive  for  proper  land 
use  an<i  adequate  treatment  has  Increased  upland  productivity  and  reduced 
production  costs,  the  effects  of  Improved  upland  agrlcultiire  also  can  be 
measured  In  the  bottomland  areas.  Improvements  In  the  quantity  and  quality 
of  ground  cover  tend  to  decrease  runoff.  Improved  cropping  patterns  and 
high  fertility  minimize  upland  silt  production.  Proper  land  use  and 
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TABLE  9 


Potential  channel  improvements  for  flood  damage 
reduction  and  agricultural  water  management 


Watershed 

— - 

Miles  of 
potential 
improvements 

Casey  Fork  Creek 

140.2 

Cedar  Creek 

43.6 

Central  Big  Muddy 

302.2 

Crab  Orchard  Creek 

189.7 

Caluin  Creek 

69.4 

Gun  Creek 

51.6 

Hurricane  Creek 

34.8 

Lake  and  Pond  Creeks 

112.2 

Little  Muddy  River 

208.0 

Lower  Beaucoup  Creek 

116.8 

I.ower  Big  Muddy 

68.3 

Middle  Fork  Creek 

210.6 

Upper  Beaucoup  Creek 

169.6 

Upper  Big  Muddy 

120.3 

TOTAL 

1,837.3 
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Inprovcd  land  treatment  are  the  first  Increments  In  flood  damage  reduction. 
Fvir thermore , it  was  recocnized  tliat  to  control  the  silt  problems  In  the 
streams,  whlcfi  was  a causal  effect  of  erosion,  a comprehensive  effort  must 
be  made  to  encourape  proper  ap,r icultural  improvement  and  land  treatment 
measures.  Reforestation  is  an  example  of  this  approach,  as  is  conto\irlnR 
and  gradinp,.  Success  in  controlling  runoff  rates  and  effecting  erosion- 
preventive  measures  is  directly  dependent  upon  the  type  of  soil  and  the 
involvement  of  local  interests  in  proper  action  programs. 

28.  LOW-FI.nW  AUGMENTATION 
a . Stream  quality. 

(1)  Procedure . The  study  for  low-flow  augmentation  in  the 
interest  of  water  quality  control  was  based  on  the  needs  of  the  individual 
sub-basins  that  comprised  the  total  watershed  of  the  Big  Muddy  Basin.  The 
need  analysis  assumed  that  secondary  treatment,  vlth  a minimum  removal  of 
85  percent  BOU,  was  provided  all  discharged  effluent  at  existing  load 
points.  Water  quality  supplementation  was  then  computed,  based  on  the 
target  flow  furnished  hv  F'TPCA  as  being  necessary  to  maintain  specified 
standards  of  dissolved  oxygen  for  the  critical  points  in  each  of  the  sub- 
basins.  Variable  monthly  target  flows  were  established  for  five,  four, 
and  three  milligrams  per  liter  (mg/1)  dissolved  oxygen  stream  quality  levels. 
Based  on  the  prelected  lami-tise  activities,  commercial  and  municipal  growth, 
and  the  present  location  of  population  centers,  only  one  critical  (maximum 
water  requirement)  point  was  established  as  the  control  point  for  the 
monthly  flow  that  is  necessary  to  sustain  the  various  DO  levels  in  each  of 
the  individual  suh-hasins.  The  exceptions  to  this  procedure  were  on  Crab 
Orchard  Creek  and  tile  main  stem,  where  critical  points  were  also  established 
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relative  to  the  waste  load  that  is  carried  by  the  main  tributaries.  Total 
supplemental  flow  for  low-flow  augmentation  was  predicated  on  first  evaluating 
the  base  that  is  required  for  svistalning  a specified  level  of  1)0  for  95  per- 
cent of  all  low-flow  events,  the  event  being  defined  as  those  deficient  periods 
(historical  basis,  period  of  record)  when  the  natural  flow  is  less  than  the 
required  target  flow  established  by  Fl-rPCA . further  evaluation  was  then 
made  to  determine  the  additional  Increment  of  supplementation  required  to 
insure  that  for  the  remainder  of  the  critical  period  of  record  the  stream 
would  be  maintained  at  a minimum  standard  of  three  milligrams  per  liter 
dissolved  oxygen.  This  implies  a rule  curve  for  all  reservoir  operations, 
with  phase  supplementation  of  natural  flows.  Releases  would  maintain 
target  flows  at  the  desired  standard  of  DO  level  within  the  availability 
limits  of  the  basis  storage  block.  Subsequent  to  depletion  of  the  base 
storage,  releases  then  would  be  reduced,  maintaining  the  minimum  3 DO 
target  flows  for  the  balance  of  the  deficient  period  and/or  until  the 
base  reservoir  storage  is  once  more  available. 

(2)  Need  evaluation.  Once  the  target  flows  were  established  for 
various  DO  levels,  a preliminary  analysis  was  undertaken  to  determine  the 
hydrologic  feasibility  of  maintaining  these  required  monthly  flows  for  each 
of  the  critical  load  points.  Since  augmentation  of  natural  flows  involves 
those  deficient  periods  when  the  natural  flow  Is  less  than  the  target  flow 
for  the  specific  DO  level.  It  was  apparent  that  the  size  and  yield  capability 
of  the  drainage  area  above  the  critical  point  would  be  the  basic  design  and 
control  consideration.  Using  the  mass  flow  records  of  the  six  gaging  sta- 
tions, comparative  yield  parameters  were  establshed  for  the  various  parts 
of  the  basin.  Thus,  to  depict  either  the  dally  or  monthly  flow  variations. 
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or  establish  a hydroloRic  trace,  or  to  determine  the  yield  capability,  a 
percent  relationship  of  the  mean  dlscJiarge  (dfs)  for  any  size  drainage 
area  under  study  to  that  of  Plumfield  was  used  as  a multiplier  of  the 
Plumfield  gage  flows.  based  on  the  foregoing  yield  relationships,  computer- 
ized routings  were  made  by  FV^PCA  to  ascertain  the  probability  of  maintain- 
ing selected  seasonal  target  flows  for  a five  DO  level  at  the  load  points. 

In  addition,  computerized  reservoir  routings  were  run  for  a series  of 
variable-size  drainage  areas  or  reservoirs  that  were  selected  by  the  Corps 
to  determine  the  minimum  size  drainage  area  for  which  a reservoir  could  be 
considered  in  augmenting  low  flows.  The  preliminary  hydrologic  analysis 
undertaken  by  FWPCA,  Washington  Office,  was  based  on  monthly  flows  at 
Plumfield,  adjusted  to  the  point  (load  center  or  reservoir)  under  consideration. 
The  probability  analysis  was  based  on  an  annual  capability  without  regard 
to  extended  low-flow  durations.  This  was  indicative  of  the  recharge  capa- 
bility of  a drainage  area  and  the  successful  assurance  of  maintaining  the 
depicted  flows  by  natural  runoff.  A two-way  matrix  was  used  to  analyze 
success  or  failure  on  both  a water  year  and  monthly  basis.  Based  on  the 
success-or-fai lure  analyses,  a limit  was  established  in  the  size  of  drainage 
area  and  changes  in  DO  levels  at  load  points  were  made.  The  degree  of  fail- 
ure in  maintaining  a 5 DO  level  at  Mount  Vernon,  Herrin,  and  Marlon  (also 
Carbondale)  load  points  were  in  excess  of  50  percent  and  indicated  the  need 
to  reevaluate  and  ascertain  what  DO  standard  could  be  maintained  in  these 
areas.  Subsequent  detail  routings  undertaVen  by  the  Rt . Louis  District , 

Corps  of  Engineers,  in  cooperation  with  FWPCA,  Chicago  Regional  office, 
resulted  in  identification  and  establishment  of  reduced  standards.  Analysis 
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of  variable-size  reservoir  drainat>e  areas  indicated  that  for  the  smaller 
dralnae,e  area,  demands  In  terms  of  cfs-per-square-mile  versus  yields  in 
terms  of  cfs-per-square-mile  tended  to  become  asymptotic.  Based  on  the 
ratio  of  total  load-point  deficiency  to  the  adjusted  mean  annual  storage 
equivalent  for  the  reservoir  and  the  percent  of  failures,  it  was  concluded 
that  a drainage  area  of  7 square  miles  should  he  established  as  the  minimum 
size  for  which  a reservoir  could  be  considered  in  augmenting  low  flows. 
Utilizing  established  target  flows,  final  DO  level  for  each  load  point 
and  the  amount  of  supplementation  required  were  determined.  The  results 
are  shown  in  TABLE  J_0  . Included  is  information  relative  to  the  watershed, 
main  load  contrlbuter  and  control  point,  applicable  drainage  area  of  con- 
trol point,  yield  factor  adivistments  for  the  Plumfleld  gage,  selected  DO 
standards  and  the  time-phase  amount  of  supplemental  flow  required  at  the 
load  points.  This  Information  was  furnished  ro  the  State  of  Illinois  for 
review  and  comments.  By  letter  dated  28  September  1967,  the  State  replied 
that  the  summarized  results  generally  confirmed  its  appraisal  of  the  water 
quality  at  the  points  Indicated,  and  that  the  dissolved  oxygen-water 
quality  standards,  as  presented,  were  satisfactory. 

b.  Stream  environment.  Based  on  the  target  flows  established  by 
rVPCA  to  maintain  a minimal  base  flow  and  to  provide  the  equivalent  of  a 
3/nO  level,  the  amount  of  supplementation  required  at  a load  point  in 
Carbondale  was  determined.  The  results  of  this  analysis  are  shown  in 
TABLE  10  . However,  provisions  of  these  flows  did  not  alleviate  the  con- 
cern regarding  the  treatment  and  disposal  of  wastes  in  the  Carbondale  area. 
Since  augmentation  is  solely  to  provide  and  to  maintain  a minimum  base  flow 
for  the  protection  of  the  public  health  and  enhancement  of  the  aesthetic 
and  beautification  of  the  metropolitan  environment,  there  is  still  a need 
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to  prevent  a pollution  problem  In  this  area.  Since  sufficient  dilution 
flows  cannot  be  provided,  there  will  be  a need  for  the  City  of  Carbondale 
to  either  Increase  Its  level  of  sewaj^e  treatment  or  pump  Its  effluent  to  the 
Big  Muddy,  If  primary  and  secondary  treatment  Is  to  be  continued  at  Its 
existing  plants.  Since  Rend  Lake  Project  will  eventually  augment  the  main 
stem,  effluent  discharged  by  Carbondale  into  the  Big  Muddy  is  possible  with- 
out adversely  affecting  the  DO  level  in  that  reach  of  the  stream.  See  TABLE 
1 0 . However,  if  the  city  elects  to  discharge  its  effluent  through  its 
existing  plants  located  on  Pyles  Creek  and  Little  Crab  Orchard  Creek,  both 
tributaries  of  Crab  Orchard  Creek,  advanced  treatment  must  eventually  be 
provided.  As  was  indicated  in  the  previous  section,  concern  also  had  been 
expressed  over  the  stream  environment  in  the  Lake  and  Pond  Creek  Watershed 
due  to  an  existing  pollution  problem  that  is  essentially  mining-oriented, 
with  acidic  wastes  being  Induced  into  the  stream.  Since  experience  has 
proved  that  dilution  flows  are  not  an  acceptable  solution  to  this  type  of 
problem,  it  was  concluded  that  no  further  consideration  be  given  to  solving 
this  problem  by  development  of  specific  water-related  resources.  Rather, 
this  is  a problem  requiring  cooperative  action  by  local  citizenry.  Industry, 
and  the  State  in  an  effort  to  solve  the  problem  at  the  source  and  not  in 
the  stream.  This  decision  was  concurred  in  by  the  State  of  Illinois.  In 
addition,  there  is  a corollary  need  to  preserve  or  enhance  the  land  adja- 
cent to  the  basin's  stream  as  part  of  the  social  considerations.  Low-flow 
augmentation  will  enhance  the  recreational  potential  of  the  surrounding  area 
and  establishment  of  river  recreational  corridors,  as  called  for  in  the  State, 
and  local  plans  should  be  considered  in  establishing  a truly  comprehensive 
basin  plan  of  development. 
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29. 


GENERAL  RECREATION 


Subsequent  to  the  evaluation  of  the  net  demands  in  terms  of  user-day 
attendance,  further  adjustments  were  made  in  these  demand  figures  to  reflect 
recommendations  that  would  Involve  the  construction  of  facilities  on  projects 
presently  under  construction.  The  adjustment  replaced  a pre-emption,  or 
allocation  of  potential  user-day  attendance  which  was  assigned  Klnkaid  Creek, 
with  additional  Increased  visitation  for  Rend  Lake.  This  latter  allocation 
recognized  the  need  to  change  that  project's  existing  master  plan  and  to 
upgrade,  over  time,  certain  unzoned  lands  to  a higher  priority  public  use. 

As  part  of  the  total  need  evaluation,  the  water  surface  and  land  acreages 
required  to  satisfy  the  user-day  attendance  need  also  were  determined.  These 
needs  were  based  on  a total  requirement  adjusted  for  inventories  of  both 
Federal  and  non-Federal  pro  jects , with  the  resultant  net  needs  determined 
by  comparing  the  existing  projects'  capability  with  each  of  the  projected 
time-phase  needs.  Recreational  design  criteria  were  established,  relating 
applicable  visitation  and  optimum  development  to  available  water  surface 
acreage.  The  design  criteria  recognized  a variable  relationship  between 
water  surface  acreage  and  accruable  visitation  potential,  based  on  a reason- 
able saturation  limit  for  peak  recreation  days.  Within  this  framework,  the 
cost  of  the  facilities  was  then  expressed  in  terms  of  unit  development  cost 
per  user-day.  The  unit  cost  was  kept  sufficiently  high  to  Insure  that  the 
physical  plant  would  be  In  good  quality  to  provide  adequate  service  and 
diversified  opportunities  for  the  recreatlonlst . To  provide  lands,  both 
project-associated  and  single-purpose,  sufficient  for  capital  development 
and  use  per  type  of  activity,  a ratio  of  land  to  water  acreage  of  67  percent 
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was  used.  There  are  shown  on  FIGURE  9 projected  net  recreational  needs 
in  terms  of  user-day  attendance  and  water  and  Land-related  acreages. 
Recommended  attendance  and  unlt-capltal-cost  relationship  to  water  surface 
acreage  Is  shown  on  FIGURE  10  . 

50.  FISH  AND  WILDLIFE  CON.SIDERATIONS 

IVlille  projections  Indicate  a surplus  of  supply  to  demands,  It  was 
recognized  that  certain  steps  had  to  be  taken  to  enhance  the  fishery  and 
wildlife  environment  so  that  good  management  could  be  undertaken  and  action 
programs  initiated.  In  this  basin,  reservoir  construction  will  generally 
support  fishery  of  greater  value  than  it  would  displace;  that  regulatory 
control  (temperature  and  oxygen)  of  release  will  Improve  the  downstream 
fisheries  mitigating  the  losses  of  upstream  habitat.  This  is  particularly 
true  since  the  present  fish  population  is  essentially  of  rough  fishery, 
whereas  Improved  stream  nuallty  will  encourage  the  growth  of  sport  or 
game  fish.  In  addition,  wildlife  conservation  tracts  are  so  widely 
scattered  that  any  proposal  for  water  and  land-related  development  would 
provide  acreage  beneficial  to  wildlife  habitat.  5-fhile  losses  to  certain 
species  would  naturally  be  incurred  in  the  river  bottom  lands,  they  would 
be  offset  by  a beneficial  return  to  waterfowl  production  and  improved  hunt- 
ing opportunities.  Generally,  the  loss  of  hunting  opportunities  caused 
by  reservoir  construction  would  be  mitigated  by  proper  development  and 
management  of  project-associated  land  and  waters.  Shore  areas  created  In 
the  upper  reaches  of  Impoundment  could  be  Intensly  managed  to  provide  greatly 
Increased  food  supply  for  waterfowl.  Aquatic  wildlife  would  benefit  from 
Increased  shore  line  and  stabilized  water  levels  in  downstream  areas.  In 
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FIGURE  9 


92  FIGIIKE  10 


recognition  of  the  need  to  provide  drainage  Improveinents,  some  form  of 
mitigation  will  be  required,  and  every  effort  should  be  made  to  replace  the 
lost  wildlife  habitat  either  in  adjoining  watersheds  or  in  recreational 
corridors,  if  established. 
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SECTION  VI  - PLANNING  OBJECTIVES 


U.  GENERAL 

In  defining  the  resource  planning  and  ultimate  development  required,  a 
three-fold  objective  was  established: 

a.  To  help  in  providing  the  necessary  land  and  water  development  needed 
to  sustain  the  projected  economic  growth; 

b.  To  encourage  the  preservation  and  enhancement  of  the  area's  natural 
environment;  and 

c.  To  assist  in  developing  a framework  for  social  development,  stress- 
ing the  well-being  of  the  people  so  that  the  growth  and  living  conditions 
will  be  beneficial  to  all. 

The  social  well-being  of  the  people  was  the  overriding  determinant  in 
planning  the  development  of  water  and  land  resources.  Planning  for  this 
objective  Involves  balancing  the  distribution  of  resource  development  to 
assure  that  all  parts  of  the  basin  will  share  in  the  projected  socio- 
economic growth.  Towards  this  end,  the  land-use  plan  prepared  by  the 
Greater  Egypt  Planning  Commission  was  used  as  a basic  guideline.  Utili- 
zation of  the  local  planning  report  was  justified  by  two  reasons.  First, 
the  plan  has  similar  objectives  and  contains  proposals  regarding  the  same 
types  of  needs  established  by  this  study  as  regards  land  use  and  socio- 
economic considerations.  The  Commission's  proposals  were  time-phased  over 
a period  extending  from  1985  to  2025  and  are  the  basis  for  achieving  maxi- 
mum development  by  control  of  the  area's  main  growth  inputs.  Second,  the 
plan,  which  was  formally  adopted  early  in  1965  by  the  four  participating 


counties,  is  considered  an  expression  and  commitment  of  the  local  resi- 
dents . 

32.  LAND-USE  PLAN 

What  follows  is  a summary  of  the  Greater  Egypt's  planning  concepts  that 
serve  as  a basic  guideline  in  establishing  the  framework  for  development. 
Minor  modifications  were  made  to  make  it  applicable  to  the  five-county  rather 
than  four-county  area.  Formulation  of  the  over-all  plan  of  development  was 
based  on  the  framework  concept  of  concentrating  the  resources  of  the  basin 
into  five  major  areas  which  show  maximal  potential  for  development.  These 
are;  the  Mount  Vernon-Rend  Lake  area;  the  Benton-West  Frankfort  area;  the 
Mar ion-Herr in  area;  the  Murphysboro-Carbonda le  area;  and  the  DuQuoin- 
Pinckneyville  area.  This  principle  of  concentration  offered  the  greatest 
opportunity  for  success  in  economic  development,  and  at  the  same  time, 
scattered  the  potential  points  throughout  the  region  so  that  the  direct 
influence  of  development  would  be  felt  in  more  than  one  location.  In  addi- 
tion, this  approach  offers  the  possibility  of  specialization  within  each  of 
the  major  areas  so  that  each  area  would  in  effect  complement  each  other  and 
eliminate  much  duplication  of  function.  This  procedure  recognized  that  while 
each  area  of  the  region  has  its  own  sphere  of  the  urban-industrial-commercial 
development,  each  is  still  tied  to  the  other  through  economic  activity,  high- 
way patterns,  and  common  problems.  This  pattern  of  dispersed  concentration 
utilizes  as  a core  that  area  bounded  by  Murphysboro,  Carbondale,  Marion, 

West  Frankfort,  Benton,  Mount  Vernon,  Pinckneyville , and  DuQuoln.  It  is  in 
this  core  area  that  the  majority  of  the  basin's  population  and  economic 


activity  are  to  be  found.  This  places  the  urban  communities  essentially 
in  the  center  of  an  outlining  environmental  area  of  agricultural  and  rec- 
reational activities.  The  land-use  plan  envisions  a phased  growth,  controlled 
so  that  urbanized  areas  would  concentrate  in  those  areas  presently  semi- 
urban;  and  future  semi-urban  areas  will  develop  in  acreage  where  development 
is  now  scattered.  The  land-use  plan  specifically  minimizes  the  land  area 
ttvat  would  be  developed  to  meet  the  urban  needs  and  maximizes  the  amount 
available  for  greenbelt  and  open  space,  as  well  as  agricultural  development. 
The  plan  underlines  the  important  fact  that  residential  development  should 
occur  in  the  areas  adjacent  to  the  existing  larger  communities,  and  touches 
on  the  use  of  waste  lands  and  establishment  of  public-use  (recreational  or 
greenbelt)  areas.  Specific  planning  concepts  regarding  these  latter  con- 
siderations are  presented  in  the  following  paragraphs. 

33.  RIVER  RECREATIONAL  CORRIDORS 

To  encourage  the  preservation  and  enhancement  of  the  natural  environ- 
ment and  at  the  same  time  provide  an  additional  increment  to  the  basin's 
recreational  development,  special  consideration  was  given  the  possibility 
of  establishing  river  recreational  corridors.  As  recommended  by  the  State 
and  local  planning  commissions,  location  of  these  corridors  would  be  con- 
centrated in  the  center  of  the  core  area  containing  the  major  portion  of 
population.  In  addition,  it  was  deemed  feasible  that  the  location  of  these 
corridors  should  be  in  relation  to  major  impoundments,  if  possible,  or  at 
least  in  streams  whose  low  flow  would  be  augmented.  The  potential  of  en- 
hanced stream  flow  would  provide  a dual  facet  return:  the  potential 


transformation  of  the  fish  population  from  rough  to  game  fishery,  as  a tour- 
ist and  recreational  attraction;  and  a cleaner  stream  that  would  encourage 
public  usage  and  protect  the  public  health.  Since  the  increased  flow  would 
enkiance  the  adjoining  land  acreage,  providing  a dual  enhancement  of  both 
land  and  water,  specific  separation  of  recreational  and  conservation  develop- 
ments would  be  required.  Acreage  selected  for  wildlife  habitat  and  general 
recreation  would  be  controlled  by  zoning,  either  spacial  or  time.  Three 
areas  were  identified  as  having  the  greatest  potential  for  this  type  of  use; 
the  main  stem  of  the  Big  Muddy  below  Rend  Lake;  and  the  lower  portions  of 
the  two  major  tributaries.  Little  Muddy  River  and  Beaucoup  Creek.  These 
three  reaches  of  streams  were  selected  by  the  local  planning  commission 
which  recognized  the  existence  of  several  thousand  acres  of  unused  land 
that  were  the  least  suitable  for  cultivation  or  development.  These  lands 
consist  of  swamp  and  other  wet-land  acreage  that  is  subject  to  periodic 
flooding,  or  land  located  in  hilly  areas  too  steep  for  any  specific  use. 

The  Commission  felt  that  many  of  these  lands  should  be  retained  in  their 
natural  state  and  incorporated  into  the  total  recreational  plan  for  the 
basin,  since  their  location  is  near  areas  of  future  development  and  con- 
centrated growth  that  need  this  type  of  environment  to  balance  their  social 
needs.  In  addition,  it  was  felt  that  any  extensive  mitigation  of  wildlife 
habitat  could  be  concentrated  in  these  areas  to  provide  a more  manageable 
acreage  and  serve  as  a basis  for  a comprehensive  action  program  to  preserve 
the  area's  natural  ecological  resources. 


J4.  DEVEUiPMENT  OF  TOURISM  INDUSTRY 


To  meet  the  recreational  needs  of  the  basin  and  at  the  same  time  aid 
in  the  economic  reorientation  of  the  area,  special  planning  controls  were 
established  relative  to  water  related  recreation  developments.  The  Checchi 
report,  which  investigated  the  economic  potential  of  developing  tourism  and 
recreation  in  the  southern  part  of  the  State,  identified  tlie  main  centers 
of  competition  for  the  kind  of  recreational  development  and  attraction  that 
southern  Illinois  can  develop.  Existing  competitive  centers  are  the  Lake 
of  the  Ozarks  in  Missouri,  Kentucky  Lake  area,  and  the  many  natural  small 
lakes  in  the  Wiscons in-Michigan  area.  Two  areas  whose  future  development 
seems  readily  assured  through  State  and  Federal  participation  are  the  Wabash 
River  Basin  in  southern  Indiana  and  the  Meramec  River  Basin  in  southeast- 
central  part  of  Missouri.  To  insure  the  development  of  this  part  of  Illi- 
nois, it  was  recognized  that  a strong  effort  must  be  made  to  provide 
extensive  water-based  projects.  The  report  recommended  that  approximately 
48,000  surface  acres  be  provided  in  the  southern  part  of  Illinois  as  an 
initial  base  for  long-term  development  of  tourism  and  recreation  facilities 
in  Illinois.  In  essence,  the  water  surface  acreage  analysis  implied  the 
need  to  establish  individual  impoundments,  the  sizes  of  whicli  range  from 
approximately  500  to  9,000  acres.  Corollary  to  this  approach,  the  study 
attempted  to  select  reservoir  sites  that  would  provide  impoundments  within 
this  range.  It  was  felt  that  the  size  of  impoundments  was  a critical  factor 
in  attracting  private  development  to  the  area,  and  would  be  a predominant 
factor  in  attracting  the  economic  capital  required  to  provide  quality  devel- 
opment. Long-range  planning  for  the  area  redevelopment,  which  encompasses 
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tourism  and  recreation  as  a definite  economic  input  to  the  area,  will  be 
predicated  on  Rend  Lake  being  developed  as  the  base  for  providing  exten- 
sive public  recreational  opportunities.  Present  planning  is  already  in- 
volving a protective  zoning  and  development  in  depth  on  the  land  surrounding 
that  project.  The  comprehensive  recreation  plan  presently  envisions  exten- 
sive development  of  basic  facilities  and  diversified  recreational  opportuni- 
ties on  project  lands  by  the  Federal  and  State  Governments.  To  complement 
these  basic  recreational  developments,  several  local  entities  are  develop- 
ing plans  for  construction  of  major  luxury-type  resorts  and  convention 
center  facilities,  all  located  on  adjacent  non-project  lands.  Most  signifi- 
cant are  the  plans  of  the  Rend  Lake  Conservancy  District,  which  would  pro- 
vide controlled  and  zoned  development  of  restaurants,  night  clubs,  motor  inns, 
and  an  18-hole  championship  golf  course.  In  addition,  other  plans  are  under- 
way to  locate  the  campus  of  the  newly  established  Rend  Lake  Junior  College 
District  as  part  of  an  intensive  development  center  con._lguous  to  the  project 
lands.  Included  in  this  complex  would  be  high-rise  buildings  and  shopping 
areas  that  will  serve  both  the  campus  residents  and  total  tourist  and 
recreational  influx.  Based  on  the  foregoing,  it  was  concluded  that  the  loca- 
tion of  any  reservoirs  selected  for  study  in  development  for  recreation 
should,  in  addition  to  being  located  near  the  anticipated  centers  of  area 
development,  ring  the  Rend  Lake  project  and  be  satellite  to  that  project's 
recreational  complex.  Thus,  Rend  Lake  will  serve  as  a major  attraction  in 
the  basin,  and  the  satellite  reservoirs  will  be  planned  to  supplement  the 
basin  water-related  activities  that  would  be  required  for  the  total  recrea- 
tional demand  area.  This  in-depth  planning  will  allow  a restricted  use  in 
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terms  of  opportunities  and  will  provide  a stable  base  in  the  satellite 
reservoir  area  so  that  the  State  and  local  counties  can  encourage  permanent 
residential  development  and  industrial  and  commercial  growth.  The  result 
will  be  a plan  of  development  that  will  permit  complete  integration  of  all 
input  factors  necessary  to  provide  for  a stable  and  diversified  base  for 


growth . 


SECTION  VII  - SOLUTIONS  CONSIDERED 


35.  GENERAL 

As  part  of  the  plan-formulation  procedure,  consideration  was  given  to 
all  types  of  alternative  means  for  meeting  the  basin  needs.  The  Importance 
of  this  evaluation  was  two-fold.  First,  it  objectively  identifies  all  possible 
ways  of  accomplishing  an  objective  or  service  other  than  the  standard  water- 
related  resource  development  of  local  reservoirs;  and,  second,  evaluating 
these  alternatives  on  a comparable  basis  in  terms  of  equivalent  services  and 
economic  worth  provides  data  required  for  project  formulation  and  selection 
of  the  basin  plan  when  the  alternative  cost  governs  the  true  worth  of  the 
service.  This  procedure  also  established  the  possible  range  of  supplementary 
measures  that  should  be  considered  in  providing  for  the  basin's  socio-economic 
development.  The  range  of  alternatives  considered  and  the  review  and  rationale 
involved  in  acceptance  or  rejection  of  these  types  of  developments  are  dis- 
cussed below. 

36.  FLOOD  CONTROL 

The  alternative  possibilities  to  reservoir  storage  for  protection  against 
flood  flows  in  the  tributary  areas  Included  levees,  channel  improvements,  and 
flood  plain  zoning.  The  alternative  consideration  of  local  levee  protection 
was  eliminated  because  the  length  and  size  of  levee  required  were  too  great 
in  comparison  to  the  benefited  acreage  per  reach  of  stream,  and  because  of 
the  prohibitive  cost  that  would  be  required  for  the  levee  and  interior  water 
course  diversion  or  pumping.  The  need  for  channel  Improvements  primarily 
was  related  to  alleviation  of  the  on-farm  drainage  problems  and  was  found 
feasible  only  as  a last-added  project  Increment  to  a reservoir  system  that 
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provides  flood  control.  Channel  improvements  would  require  extensive  channel 
size  and  excavation  to  provide  sufficient  gradient  to  contain  the  controlled 
runoff  volume  of  the  more  frequent  floods.  Consequently,  it  was  rejected 
on  a comparative  cost  basis,  as  opposed  to  detention  reservoirs  in  providing 
equivalent  flood  decapitation  per  reach  of  stream.  In  considering  flood  plain 
zoning,  it  was  recognized  that  this  non-structura 1 alternative  is  not  a water 
control  or  flood  height  reduction  measure,  but  rather  a means  of  controlling 
development.  Flood  plain  zoning  is  a way  of  living  with  the  overland  flooding 
situation  and  attempts  to  minimize  losses  by  restricting  the  physical  develop- 
ment and  resulting  damage  within  the  flood  plain  area.  It  was  also  recognized 
that  care  must  be  exercised  when  suggesting  flood  zoning  regulations  in  order 
to  assure  that  those  activities  and  pursuits  which  require  waterside  sites,  or 
which  enjoy  a net  economic  advantage  by  locating  in  the  flood  susceptible 
areas,  are  not  denied  use  of  the  flood  plain  area  itself.  The  primary  useful- 
ness of  this  method  appears  to  be  in  the  prevention  of  unwarranted  increase 
in  flood  damages  and  losses  to  the  area,  region,  and  nation  normally  asso- 
ciated with  uninformed  development  activities  which  ensue  subsequent  to  pro- 
vision of  flood  protection.  Since  planning  for  flood  plain  development  is 
predicated  on  an  open-space  usage,  (agricultural  developments)  which  normally 
has  an  economic  advantage  when  located  in  the  bottoms,  zoning  as  an  alternative 
was  rejected.  However,  flood  plain  zoning  was  retained  as  a potential  sup- 
plement, if  both  flood  control  and  drainage  are  justified,  to  insure  proper 
flood  plain  usage  in  accordance  with  the  selected  plan  of  improvement. 

37.  LOW-FLOW  AUGMENTATION 

The  alternative  possibilities  to  providing  dilution  flows  in  the  interest 
of  water  quality  include  advance  treatment,  tertiary  treatment,  single-purpose 
reservoirs,  pipeline  transfers  of  effluent  within  the  basin,  and  restrictions 
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on  stream  and  land  use.  In  the  early  stages  of  the  basin  study,  water  samples 
taken  for  FWPCA  indicated  pollution  from  an  intermix  of  sources  such  as  mining, 
agriculture,  municipal,  and  industrial  components.  Quality  had  deteriorated  to 
the  point  where  the  streams  wore  no  longer  acceptable  for  domestic  use  or  fish 
ecology  without  increased  treatment.  Urban,  Industrial,  and  agricultural 
developments  were  sufficiently  concentrated  and  too  far  advanced  to  consider 
restriction  of  water  use  and  land  zoning  as  a practical  method  of  control. 
However,  the  State  of  Illinois  is  studying  the  need  for  legislation  relative 
to  treatment  of  mining  waste  and  has  issued  regulations  governing  stream 
standards  and  quality  controls  of  the  municipal  waste  treatment  effluents. 
Advanced  treatment  was  selected  as  the  one  alternative  with  the  basic  criterion 
of  equivalent  service  or  function  to  that  provided  by  dilution  flows;  hence, 
it  was  retained  and  used  as  the  equivalent  measure  of  service.  Tertiary 
treatment  was  studied,  but  discarded  when  it  was  concluded  that  it  was  not 
equivalent  in  function  to  dilution  flows.  Even  with  tertiary  treatment 
(polishing  ponds)  provided,  some  dilution  flows  of  reduced  amount  would  be 
required  to  maintain  an  acceptable  goal  of  water  quality.  Dilution  flows 
are  ^ necessary  supplement  to  tertiary  treatment  to  prevent  the  development 
of  nuisance  aquatic  growth  caused  by  the  high  nutrient  in  the  effluent  dis- 
charge from  tertiary  treatment.  The  economic  worth  of  this  latter  combination 
of  treatment  and  dilution  flows  was  found  to  be  more  costly  than  just  providing 
the  necessary  supplemental  flows  by  single-purpose  reservoirs.  Intra-basin 
pipeline  transfer  of  municipal  waste  treatment  effleunts  was  studied  ir  pro- 
gressive steps,  pumping  effluent  from  the  discharge  point  to  reaches  of 
streams  with  Increasing  drainage  areas  and  flow.  The  hydrologic  analysis 
indicated  that  the  target  flows  established  by  FWPCA  were  sufficiently  large 
to  require  some,  though  reduced,  supplementation  in  all  parts  of  the  tributary 
areas.  The  result  was  that  the  economics  of  the  combined  system  of  pipeline 
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and  reduced  dilution  flows  would  be  more  costly  than  providing  the  necessary 
supplemental  flows  by  single -purpose  reservoirs.  However,  if  the  load  point 
were  close  enough  to  the  main  stem  of  the  Big  Muddy  River  where  dilution 
flows  are  to  be  provided  by  Rend  Lake,  it  was  found  that  use  of  pipeline  would 
be  the  least  costly  alternative  to  providing  the  necessary  supplemental  flows 
by  single-purpose  reservoirs.  In  addition  to  the  intra-basin  transfer,  use 
of  groundwater  for  supplementary  streamflow  was  considered.  The  U.  S.  Geological 
Survey  has  indicated  that  the  groundwater  yields  from  all  areas,  except  the 
Mississippi  River  flood  plain,  within  and  adjacent  to  the  Big  Muddy  Basin  are 
Inadequate  for  any  use  other  than  water  supply  for  individual  and  small  muni- 
cipalities, However,  the  practicality  of  pun5>lng  groundwater  from  well  points 
in  the  Mississippi  flood  plain  was  rejected  when  the  design  factors  were 
established  for  preliminary  evaluation.  The  variable  flow,  punq>ing  head 
(static  and  dynamic)  , and  pipeline  lengths  resulted  In  cost  factors  for 
construction  and  annual  operation  that  were  too  high  to  warrant  further  con- 
sideration. Single-purpose  reservoirs,  with  sufficient  storage  to  meet 
the  time-phased  target  flows  furnished  by  FWPCA,  proved  to  be  the  most  feasible 
alternative  to  advanced  treatment, 

a.  General  recreation.  In  determining  the  alternative  to  local  develop- 
ments for  general  recreation,  the  needs  and  planning  objectives  were  assuned 
to  be  essentially  related  to  water-eriented  recreation.  This  recognised  the 
surplus  of  opportunities  for  land-based  recreation  within  the  basin  and  is 
in  line  with  the  State's  expressed  objectives.  Hence,  the  alternative  oust 
have  the  comparable  effectiveness  of  water  surface  acres,  physical  facilities, 
and  project  lands.  Since  the  planning  process  identified  the  adjoining  Wabash 
River  basin  as  a similar  area,  essentially  serving 4 similar  recreation 
market  (population),  data  were  extracted  from  an  interim  report  on  the  Wabash 
basin,  permitting  estimates  of  base  reservoir  costs  by  use  of  a unit  cost  per 
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water-surface  acre.  Thus,  the  alternative  value  was  computed  as  being  equiva- 
lent to  the  sum  of  the  reservoir  cost  plus  the  cost  of  the  specific  recreational 
facilities  and  land  charges. 
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SECTION  VIII  - PLAN  FORMULATION 


18.  (’HTTEHIA 

The  ba.sic  objective  in  formulating  a basin  plan  is  to  provide  the  best 
use  or  combination  of  uses  of  water  and  related  land  resources  to  meet  all 
foreseeable  short  and  long-term  needs.  In  accordance  with  Senate  Doevonent 
No.  97,  87th  Congress,  2nd  Session,  all  viewpoints,  national,  regional, 
state  and  local  are  to  be  fully  considered  in  establishing  the  needs  of  the 
basin.  These  needs  then  sei-ve  as  the  basis  for  formulation  of  a plan  that 
includes  all  units  and  purposes  which  satisfy  a quantitative  economic  evaluation 
based  on  tangible  benefits  and  costs  expressed  in  comparable  terms.  Once 
this  baseline  has  been  established,  the  effects  of  intangibles  or  other  con- 
siderations warranting  acting  program.=  should  first  be  identified.  Then, 
any  modification  required  to  meet  these  socio-economic  or  environmental  needs 
should  be  included  in  the  proposed  scale  of  development,  if  the  plan  of  im- 
provement is  to  be  truly  comprehensive.  In  terms  of  tangible  benefits,  basin 
iomulation  is  based  on  the  principle  that  the  selected  project  or  projects 
should  be  the  most  economical  means  of  accomplishing  their  specific  purposes. 
Thus,  each  development  or  increment  thereof  included  as  an  Integral  part  of 
the  system  is  developed  to  the  scale  producing  the  maximum  excess  of  benefits 
over  costs.  However,  where  long-range  water  needs  are  forseeable  only  in  gen- 
eral terms  and  where  alternative  means  for  meeting  these  needs  arc  not  available, 
consideration  has  been  given  to  Including  additional  storage  in  reservoirs 
where  it  can  be  accomplished  at  a significant  savings  over  the  cost  of  sub- 
sequent enlargement.  Alternatives,  including  phased  and  sequential  construc- 
tion, were  also  considered  in  determining  the  level  of  development  which 
would  provide  the  maximum  benefits  over  costs  as  related  to  the  basin  needs. 

The  procedure  for  determining  the  optimum  plan  of  development  for  the  basin's 
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wntcr  rcsoinces  was  comprised  of  three  broad  planning  steps: 


a.  Definition  and  location  of  both  present  and  future  water  resource 
related  needs; 

b.  I'se  of  successive  evaluation  in  terms  of  cost  and  accrued  benefits 
to  provide  the  needed  goods  and  services  by  alternative  developments,  assuring 
a balanced  plan  of  water  resource  development  which  is  consistent  with  the 
needr  ; 

c.  Analysis  of  each  increment  of  development  to  insure  maximization 
of  net  benefits  while  meeting  the  needs  for  multiplicity  of  demands. 

.9.  FACTORS  AFFKCTTNG  ANALYSTS 

a.  T ime . The  time  of  needs  was  recognized  at  the  outset  as  a major 
factor  in  determining  the  plan  of  development  that  would  be  required  to  meet 
the  basin  needs.  A period  of  50  years  was  selected  for  analysis  of  the 
economic  trends  and  to  establish  the  type  and  magnitude  of  water  and  land 
needs  that  could  be  expected  to  develop.  The  requirement  for  the  first  need 
increment  ('1980)  was  used  to  establish  the  nucleus  of  basin  development. 
f)nc€  this  base  had  been  established,  the  long-term  needs,  as  indicated  by 
the  requirements  for  the  latter  increments  of  time  (2000  and  2020),  would 

be  met  whenever  possible  to  insure  that  the  project  formulation  was  directed  1 

towards  achieving  the  best  possible  use  of  the  resources  employed.  This  planning 
procedure  provides  for  consideration  of  all  factors  In  determining  the  scope 
of  development  that  will  meet  the  needs  and  maximize  net  benefits  on  the  basis 
of  factors  measurable  In  quantitive  economic  terms. 

b.  Area.  The  geographic  distribution  of  the  problems  associated  with 
water  resources  was  an  Influencing  factor  In  the  development  of  the  basin 
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plan.  Location  ot  tiu-  various  prejected  need  centers  clearly  indicated 


tliat  an  analytical  division  for  each  of  the  main  watersheds  was  the  only 
practical  approach.  The  need  for  flood  control  and  water  quality  augmen- 
tation for  the  major  portion  of  the  main  stem.  Big  Muddy  River,  will  be 
provided  with  the  completion  of  the  Rend  Lake  Dam  and  Reservoir,  scheduled 
for  l‘i73.  Therefore,  the  location  and  scale  of  development  that  would  be 
considered  in  meeting  the  remaining  needs  dictated  an  individual-tributary 
watershed  analysis.  Topographic  limitations  and  yield  capabilities  relative 
to  supplemental  storage  requirements  for  low-flow  augmentation  precluded 
utilization  of  many  potential  sites  or  structures  in  the  headwater  areas. 
Planning  for  major  recreational  developments  was  concentrated  in  those  areas 
in  and  around  the  major  growth  centers,  as  defined  by  the  economic  base  study 
and  Greater  Egypt's  land-use  plan. 

c.  Economic  reorientation.  To  further  the  governmental  efforts  to 
enhance  the  basin's  economic  structure  and  to  help  reorient  its  economic 
growth,  particular  emphasis  has  been  placed  on  the  enhancement  of  the  agri- 
cultural industry  and  the  establishment  of  an  adequate  base  for  development 
of  a tourism  and  recreational  industry.  Needed  improvements  for  agricultural 
enhancement  have  been  evaluated  in  a framework  beyond  the  normal  institutional 
procedures  as  have  been  Indicated  before.  The  plan  of  improvement  for  flood 
control  will  be  based  on  a definite  hydraulic  evaluation  of  a systemized 
decapitation  of  flood  flows  within  the  indlvidtial  watersheds.  This  requires 
that  the  participants  at  all  levels,  particularly  the  local  residents  and 
farmers,  commit  themselves  to  a total  implementation  of  the  land  treatment 
measures  and  multi-facet  resource  developments.  Obtalnment  of  the  agricultural 
enhancement  cannot  be  a piece-meal  affair,  and  to  Insure  proper  results  requires 
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total  ref.ourcc  managernont . To  encourage  establishment  of  the  tourism  industry, 
;lcct'on  )f  reservoirs  for  recreational  development  was  essentially  limited 
t the  e pi  ' jects  that  would  provide  a usable  water  surface  acreage  of  500 
aens  or  more  in  size.  As  has  been  previously  indicated,  this  was  the  minimum 
I'r  ower  limit  of  water  surface  acreage  that  is  conductive  to  attracting  capital 
i tw  i ne  basin  and  attracting  the  tourist  to  partake  of  the  various  water- 
; .atecl  pursuits  that  can  be  developed. 

UESICM  ANT)  PIANTIINC  CONSIDERATIONS 

To  satisfy  the  present  and  foreseeable  future  needs  of  the  basin,  it 
as  d(;cided  that  each  reservoir  site  should  be  carefully  analyzed  for  total 

■ tf  development,  i.e.,  that  the  limited  number  of  good  sites  should  not  be 
i^mmitted  to  partial  development  when  past  experience  has  subsequently 
proven  that  full-site  use  is  economical  and,  from  a conservation  stand- 
point, most  desirable.  Hence,  the  scale  of  development  for  total  reservoir 

■ age  was  maximized,  limited  either  by  topography  or  incremental  cost- 
hem. 'it  analyses  which  indicated  that  the  extension  of  the  scale  of  develop- 

■ .'nt  would  require  expenditures  in  excess  of  benefits  added.  For  purposes 
I i project  analysis,  the  recreational  facilities  costs  were  based  on  an 
initital  level  of  development,  with  installation  of  the  remaining  facilities 
time-phased  over  the  rest  of  the  study  period.  This  phasing  of  development 
was  determined  from  analyses  of  existing  reservoirs  and  their  history  of 
development,  and  from  discussions  with  various  Federal,  state,  and  local 

ag  ncles.  Of  the  optimum  capital  investment  necessary  to  meet  the  total 
recreational  potential  at  each  of  the  reservoir  studies,  a general  parameter 
ranging  from  40  to  80  percent  of  the  optimum  was  selected  as  a level  of 
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initial  devolopment  reasonable  of  attainment.  The  percent  factor  selected 
was  dependent  upon  the  size  and  optimum  development  potential  of  the  reser- 
voir and  Its  location  relative  to  the  main  growth  centers.  lA/henever  possible, 
recreational  development  was  planned  for  those  reservoir  sites  located  near 
the  low-flow  critical-load  points.  This  procedure  resulted  In  a p,ood  distri- 
bution throuf»hout  the  basin  and  Insured  that  the  reservoir  location  was  close 
enouph  to  the  main  prowth  centers  to  enhance  the  project's  recreational  potential 
and  Its  value  for  the  area's  economic  redevelopment.  It  was  recognized  dur- 
ing formulation  that  provision  of  a pool  for  recreation,  a non-consumptive 
use,  would  permit  time-phased  conversion  to  meet  the  concurrent  and  consumptive 
demands  of  low-flow  augmentation,  with  only  minimal  adverse  effects  on  the 
reservoir's  recreational  potential.  In  reservoirs  with  multiple-purpose 
joint-use  pools,  the  expected  level  of  optimum  use  was  predicated  on  an 
analvsis  of  the  drawdown  effects  caused  by  releases  for  low-flow  augmenta- 
tion. Tile  resultant  In  water  surface  acreage  that  would  be  available, 
generally  for  at  least  75  to  80  percent  of  all  historical  low-flow  deficient 
periods,  was  used  to  establish  the  optimum  potential  for  reservoir  and  the 
applicable  user -day  attendance  and  development  cost.  A unit  charge  of  20 
cents  per  user-day  was  used  to  determine  the  specific  operation  and  main- 
tenance and  replacement  cost.  This  unit  charge  was  recommended  by  the 
Bureau  of  Outdoor  Recreation  and  thought  to  be  representative  of  costs  that 
would  be  experienced  In  this  part  of  the  state. 

I . ASSIGNMENT  OF  FUNCTIONS 

The  water  purposes  served  by  the  Individual  reservoirs  were  based 
on  the  services  assigned  the  project  In  meeting  the  basin  needs.  Subsequent 
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!. o lioteminf OK  the  storai^e  required  for  providing  flood  control,  each 
reservoir  was  studied  to  determine  its  capability  for  meeting  the  indivi- 
ual  water -.bed  needs  for  low-flow  augmentation  and  the  concurrent  basin  need 
■■f  recreation.  Since  anv  reservoir  considered  would  have  to  be  considered 
,'.ir?  of  a system  for  decapitating  flood  flows,  the  storage  for  the  other 
.^ci  purposes  would  he  analyzed  as  Incremental  to  that  need.  Sizes  of  the 
;oint-us«'  pools  were  based  on  the  objectives  of  meeting  the  immediate  1980 
needs  and  the  concept  of  full-‘site  utilization.  Within  this  framework, 
storage  dedication  was  first  predicated  on  allocating  the  storage  necessary 
to  meet  the  1980  low-flow  augmentation  needs.  To  this  base,  a second  incre- 
ment was  added, equivalent  to  that  storage  required  to  meet  the  supplemental 
low-flow  augmentation  needs  for  the  year  2000  and  2020.  This  storage  was 
included  as  a dual-purpose  block,  initially  dedicated  to  recreation  but  sub- 
ject to  subsequent  selective  and  progressively  greater  Incremental  conver- 
sion to  low-flow  augmentation,  while  still  satisfying  essentially  the  same 
recreational  needs.  For  those  reservoirs  whose  site  potential  was  not  fully 
utilized,  a third  storage  block  was  added,  dedicated  to  the  single-purpose 
need  of  recreation.  Tills  storage  would  have  the  added  value  of  enhancing 
the  project's  contribution  to  the  reorientation  of  the  basin's  economic 
structure  by  increasing  the  water-surface  acreage  and  adding  to  its  poten- 
tial as  a tourist  attraction.  Thus,  project  formulation  and  analyses 
recognize  that  the  larger  reservoirs  would  have  an  Increment  of  joint-use 
storage,  possibly  Involving  a multiplicity  of  use  on  a time-phased  basis. 
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CON\'ERSTON  OF  DUAL-USE  POOL 


a.  Rat  Iona  Ip.  Tho  concept  of  a time-phased  conversion  for  any 
increment  of  ioint-nse  storap.e  is  based  on  the  assumption  that  the  pro- 
ircted  needs  will  become  a reality:  that  storage  will  be  converted  from 
an  Interim  and  compatible  use  to  meet  these  needs:  and  that,  together, 

till  dual,  or  combination  of,  uses  will  not  only  provide  the  maximum  excess 
of  benefits  over  costs,  but  will  obtain  the  full  advantages  of  multiple- 
purpose  developments.  Implied  Is  the  recognition  of  a restricted,  yet 
multiple,  usage  of  the  same  storage  based  on  two  requirements.  They  are; 
(1)  to  Identify  the  costs  necessary  to  modify  the  basic  project  (exclusive 
of  specific  facilities),  each  block  of  storage  has  at  least  two  governing 
parameters:  volume  of  storage  and  time,  and  (2)  to  determine  the  eventua’ 

economic  justification  of  a project  purpose,  the  project  cost  applicable  to 
each  (added)  block  of  storage  must  be  distributed  equitably  among  the  pur- 
poses served.  Hence,  there  are  the  additive  requirements  of  specific 
identification  and  compatabl 1 Ity  evaluation  of  the  multiple  services  or 
''unctions  provided. 

b.  Anpl Icatlon.  riased  on  the  foregoing,  the  joint-use  pool  in 
each  of  the  reservoirs  studied  was  divided  Into  Individual  storage  blocks 
defined  In  terms  of  (1)  controlling  or  consumptive  uses,  (2)  scale  of  pro- 
ject modifications  and  ("3)  tire.  Recreation,  essentlallv  non-consumptive 
in  water  use,  would  be  compatible  even  on  an  Incidental  basis.  However, 
the  degree  of  compatibility  would  be  a subject  of  separate  analysis  ascer- 
taining the  effects  of  project  operation  (drawdown  for  consumptive  use)  on 
recreation.  Scale  of  project  modifications  Is  the  ultimate  storage  need  of 
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i*nrh  controlling  mirpose  at  the  end  of  the  analysis  period  (50  years, 
r 70  - JOllO).  Time  is  the  controlling  variable  for  phasing  the  nagnl- 
• .ide  ..'.J  availability  of  storage  needs,  and  Is  the  basis  for  conputlng 
the  relative  value  (present-day  worth)  of  each  service  or  function  pro- 
vidi'ii.  These  relative  values,  In  turn,  serve  as  a basis  for  eventual  dis- 
t:  '>ution  of  prolect  costs.  Hence,  Interim  usage  is  reflected  onlv  in  terms 
if  i ile!'*  i f V ing  project  purposes  involved  In  each  storage  block  and  the  rela- 
tive values  of  those  functions.  Specific  costs  may  or  may  not  be  involved. 

c.  Operational  effects  on  reservoir  recreation.  to  verify  the  com- 
patibility of  dual  use,  an  analysis  was  made  to  determine  the  effects  of 
downstream  releases  for  low-flow  augmentation  on  the  recreational  potential 
each  reservoir.  First,  the  storage  required  to  supplement  natural  flow 
Wcis  determined.  Storage  requirements  were  evaluated  on  the  basis  of  pro- 
ability  of  low-flow  events,  as  defined  by  FWPCA  target  flows  for  the 
•I'lectvd  quality  standards.  Since  the  water  surface  acreage  that  would 

.I'ailable  for  at  least  75  percent  of  all  low-flow  events  was  used  to  esta- 
bii  tlie  optimum  recreational  potential  of  each  reservoir,  a further  analysis 
wa  unlirtaken  to  determine  the  average  surface  acres  that  would  be  available 
for  recreational  pursuits.  Unlike  the  planning  criteria,  no  allowances 
were  made  for  evaporatlonal  losses  in  this  analysis,  since  the  duration  of 
drawdown  is  comparatively  short  and  the  evaporatlonal  losses  would  be  com- 
par.ible,  whetiier  either  dual-use  or  single-purpose  is  involved.  Since 
these  storage  requirements  and  average  surface  acres  were  predicated  on 
"low-flow  events,"  the  drawdown  events,  if  calculated  on  an  average  annual 
basis,  would  tend  to  indicate  an  even  greater  recreational  potential  (l.e., 
less  severe  reduction  in  recreational  potential). 
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Tims,  to  Insure  a proper  evaluation,  analysis  of  the  drawdown  effects  wa.- 
■n  a monthly  basis,  ..hLch  indicated  that  the  reductions  in  surface 
acres  available  for  usap.e  durlnp  the  recreational  season  were  within  accept- 
able design  tolerances.  Planning  for  reservoir  recreation  recojinlzes  that 
there  will  he  a drawdown  of  varying  magnitudes  depend inc  or  the  severity 
of  drought  conditions,  since  it  is  predicated  or.  a "normal  pool  ' rather  than 
top  of  1olnt-use  pool.  (Ise  nf  average  aunual  attendance  figures  is  indica- 
tive of  this  generalized  approach  in  recognizing  year-to-yeai  vari.itions 
dependent  upon  the  weather  cycles.  Design  and  location  of  recreational 
facilities  have  to  be  based  on  a range  of  surfac“  acr"s  of  a joint-use  pool. 
The  hydrologic  conditions,  and  the  increased  usage  and  regulation  of  water 
i by  man,  require  a coordinated  approach  and  recognition  of  compromise  In 

the  ultimate  aims  of  each  water  purpose  with  realistic  asses.sment  and 
coexistence  In  planning  for  each  project  purpose.  The  withdrawal  for  water 
quality  will  also  enhance  the  recreational  aspects  of  the  downstream 
reaches  and  provide  the  base  for  the  ultimate  development  of  recreational 
parkway  and  river  corridors  recommended  by  the  State  of  Illinois. 

1 

1 

I 

I 
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SECTION  IX  - SELECTION  OF  BASE  PIJVN 


ALTERNATIVES  CONSIDERED 

a.  Ceneral . Aialysls  of  the  needs  for  water-related  developments 

Involved  separate  studies  for  flood  control,  drainage,  low-flow  augmen- 
tation In  the  Interest  of  both  water  quality  control  and  maintenance  of 
base  flow,  and  general  recreation.  It  was  found  that  the  needs  of  the 
Individual  watersheds  can  be  satisfied  by  a system  of 

reservoirs  Impounding  and  regulating  the  surface  runoff.  It  was  also 
apparent  that  because  of  economical  or  physical  constraints  the  optimum 
plan  of  development  may  be  Incapable  of  completely  satisfying  all  the 
water-and  land-related  needs  of  the  basin.  As  part  of  the  plan  formu- 
lation effort,  joint  coordinated  planning  was  undertaken  by  the  construction 
agencies  to  Identify  the  various  need  centers,  and  within  that  framework  to 
establish  various  alternative  proposals  In  meeting  these  needs.  The  need 
centers  for  low-flow  augmentation  were  established  by  the  Federal  Water 
Pollution  Control  Administration.  The  need  centers  for  flood  flow  decapi- 
tation and  drainage  of  wet-lands  were  determined  by  the  system  require- 
ments for  tributary  and  lateral  drainage  areas.  The  need  centers  for 
recreation  were  centered  around  the  communities  and  environmental  areas 

of  Mount  Vernon,  West  Frankfort,  Benton,  Herrin,  Marlon,  Carbondale, 
Murphysboro,  DuOuoln,  and  PAnckneyvllle . 

b.  Soil  Conservation  Service-proposed  plan  of  Improvement.  To  meet 
the  primary  needs  of  the  basin,  the  Soil  Conservation  Service  atudlad 
some  130  headwater  sites  for  reservoir  development  in  13  of  Che  15  vatcrshads. 
The  remaining  two  watersheds,  Cedar  Creek  and  Klnkald  Creek,  were  not  studied 
since  comprehensive  plans  of  development  had  already  been  established  and 
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were  In  various  stages  of  development.  Preliminary  screening  based  on 
hydrologic  and  economic  iustlf Ication  of  flood  flow  decapitation,  sub- 
sequently reduced  the  110  sites  to  80.  In  addition,  the  preliminary 
economic  evaluation  indicated  that  development  in  watersheds  number  1 - 
Lower  Big  Muddy  River,  4 -Lower  Beaucoup  Creek,  9 -Central  Big  Muddy  River 
and  parts  of  watershed  7 -Crab  Orchard  Creek,  could  not  be  justified  in 
terms  of  agricultural  enhancement.  Each  of  the  80  reservoir  sites  was 
then  evaluated  relative  to  its  potential  for  additional  storage  and  mul- 
tiple usage.  Further  hydrologic  screening  established  that  five  reservoirs 
had  sufficient  storage-yield  capability,  either  individually  or  in  combi- 
nation with  another  reservoir,  to  meet  the  low-flow  augmentation  needs  for 
four  out  of  the  six  load  points.  Eleven  reservoirs  were  initially 
selected  as  having  a recreational  potential.  However,  application  of  the  minimum 
water-surface  acre  criteria,  together  with  the  need  for  area  distribution  and  the 
net  remaining  recreational  needs,  reduced  this  number  to  five  for  final  basin 
consideration.  In  addition,  the  need  for  drainage  channel  improve- 
ments was  established  in  seven  watershed  areas.  These  channels  would 

require  development  of  laterals  and  sub-laterals  for  drainage  Improvements 
to  wet  areas  in  and  adjacent  to  the  flood  plains.  Some  350  miles  of  main 
channel  improvements  were  identified  and  costed  for  development  along  the 
principal  tributaries.  These  Improvements  would  supplement  the  detention 
structures  in  encouraging  the  agricultural  enhancement  of  the  protected 
areas.  In  addition,  these  main  channel  improvements  would  permit  a secondary 
development  of  approximately  875  miles  of  laterals  and  sub-laterals  to  pro- 
vide drainage  outlets  for  an  additional  163,000  acres  adjacent  to  the  flood 
plain.  Of  the  80  reservoirs  selected  by  the  Soil  Conservation  Service  to 
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meet  the  net  roTnainin^  needs  of  the  basin,  there  is  a potential  storage  of 
143,100  acre  feet  for  flood  reduction  including  sediment  storage,  with  an 
additional  92,400  acre-feet  that  was  selected  for  potential  development  to 
meet  other  multiple-use  needs  of  recreation  and/or  low-flow  augmentation. 

Total  cost  of  the  reservoirs  were  estimated  at  $23,046,000.  Total  cost  of 
channel  improvements  are  estimated  at  $12,200,000  of  which  $7,100,000  is 
required  for  installation  of  the  main  channels.  Total  cost  of  the  plan  of 
improvement,  as  recommended  by  the  Soil  Conservation  Service  is  estimated  at 
$35,246,000. 

c.  Corps  of  Engineers-proposed  plan  of  improvement.  In  analyzing  the  needs 
and  their  inherent  characteristics,  it  was  concluded  that  the  interest  of  the  basin 
would  be  best  served  if  conflicts  with  the  Soil  Conservation  Service's  headwater 
reservoirs  were  minimized.  This  would  be  required  if  the  concerted  effort  to 
reorient  and  enhance  the  local  agricultural  productive  output  and  efficiency  is 
to  be  achieved.  Local  involvement  would  be  facilitated  and  maximum  enhancement  of 
agricultural  development  assured  under  Public  Law  566  with  its  supplemental  land 
treatment  program  and  channel  improvements.  Hence,  the  Corps  purposely  restricted 
its  study  to  those  watersheds  where  low-flow  augmentation  was  a definite  water 
need.  This  procedure  automatically  Insured  selection  of  reservoirs  with  a good 
basin  distribution  pattern.  Furthermore,  the  site  would  be  close  to  the  main 
growth  centers,  and  the  project's  recreational  potential  and  its  value  to  the 
area's  economic  reorientation  would  be  enhanced.  Since  the  hydrologic  analysis 
indicated  that,  installation  of  channel  improvements  would  be  a last-added 
Increment  to  the  flood  decapitation;  and  because  drainage  provisions  would  have 
fo  be  directly  related  to  the  proposed  land-use  and  land  treatment  programs,  it 
was  decided  that  the  drainage  system  should  be  developed  under  the  Public  Law 
566  program.  It  was  felt  that  interjection  of  multiple  Federal  agencies  should  be 
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minimized  in  what  essentially  should  be  a single  Federal-local  sponsor 
relationship.  Otherwise  planning  could  become  too  complex  and  lead  to 
haphazard  phasing  and  development  in  each  of  the  watersheds.  Consequently, 
it  was  concluded  that  the  Corps'  responsibility  should  be  restricted  to 
investigation  and  construction  of  reservoirs  to  meet  a multiple  water- 
resource  need.  On  this  basis,  preliminary  studies  involved  consideration 
of  S7  reservoir  structures,  6 of  which  were  retained  for  detailed  analysis. 
Screenin(?  was  confined  essentially  to  the  individual  site's  capability  and 
efficiency  in  meeting  the  water-related  requirements.  Deslqn  of  these 
reservoirs  provided  a total  storaqe  equivalent  of  177,700  acre- feet, of 
which  27,900  acre -feet  were  provided  for  flood  control  decapitation,  20,700 
for  sediment  retention,  and  the  remaining  129,100  for  multiple  usaqe,  both 
low-flow  auf!mentat ion  and  recreation.  Total  cost  of  the  6 projects  was 
estimated  at  '561,020,000. 

d.  Summary . TABLE  1 1 lists  the  reservoirs 
in  each  watershed  pronosed  by  the  Soil  Conservation  Service  and  the  Corps 
of  Engineers  as  alternative  plans  of  improvement.  TABLE  12  presents  the 
channel  Improvements  recommended  for  installation  in  the  selected  watersheds. 
PLATE  '3  shows  all  of  the  improvements  proposed  by  the  two  agencies. 

44.  BENEFITS 

a.  Oeneral . Benefits  attributable  to  the  reservoirs  and  channel 
Improvements  are  based  on  the  services  or  functions  provided  by  those 
projects  formulated  to  meet  the  basin  needs.  Two  types  of  benefits, 
primary  and  secondary,  have  been  evaluated.  Primary  benefits  represent 
the  net  value  of  goods  or  services  directly  resulting  from  the  project 
under  consideration,  less  any  associated  costs  Incurred  in  the  realization 
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TABLE  1 1 

Alternative  Plans  of  Improvement  - Reservoirs  (cont'd) 
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Area  above  Crab  Orchard  Lake. 


of  heneflts.  Spcondarv  benefits  represent  those  net  increases  In  the 
value  of  poods  and  services  which  Indirectly  result  from  the  project,  under 
conditions  expected  wltli  the  project  as  compared  to  those  without  the 
project.  Primary  benefits  accruable  to  the  reservoirs  Include  the  appli- 
cable values  for  flood  control,  low-flow  aupmentation  in  the  interest  of 
water  quality  or  maintenance  of  base  flow,  and  general  recreation. 

Primarv  benefits  creditable  to  the  channel  improvements  are  the  increased 
value  ot  aprlcultural  enhancement  obtained  from  dralnape  of  wet  lands. 
Secondarv  benefits  may  Include  the  indirect  monetary  returns 

that  add  economic  Imputa  helpful  to  area  redevelopment  or  economic  reorienta- 
rlon  and  that  are  the  direct  result  of  project  construction.  These  area 
redevelopment  benefits  are  usually  divided  into  two  general  categories: 

emplovment  of  unskilled  and  semi-skilled  labor  presently 
on  relief,  representing  savings  in  umemployment  compensation;  and 

new  economic  activities  and  developments  that  would  be  attracted 
to  the  area  as  a result  of  the  project.  Benefits  expected  to  accrue  at 
varying  rates  in  the  future  have  been  discounted  to  the  base  year  (1970) 
and  distributed  as  an  equivalent  uniform  annual  value  over  the  period  of 
economic  analysis.  The  Federal  rate  of  3.25  percent  was  used  to  discount 
to  present  (base)  worth, 
b.  Primary  benefits 

(1)  Flood  control.  Benefits  creditable  to  the  reservoirs  include 
the  difference  between  damages  expected  to  occur  in  the  absence  of  the  res- 
ervoirs and  those  expected  even  if  the  reservoirs  are  constructed,  plus 
increased  utilization  benefits  that  will  result  because  of  the  reservoir 
system.  Flood  damages  prevented  are  currently  estimated 
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at  2,010,200  annually.  Benefits  for  Increased  returns  are  presently 

estimated  at  1,156,600  annually.  Average  annual  flood  control  bene- 

fits creditable  to  the  reservoirs  are  estimated  at  3,166,800. 

A breakdown  of  these  benefits,  by  watershed,  is  shown  in  TABLE  13. 

(2)  Drainage . Channel  Improvements  were  designed  to  provide 

adequate  outlets  for  drainage  systems  on  the  individual  farms  or  groups 
of  farms.  Only  land  acreage  afforded  some  degree  of  flood  flow  decapita- 
tion and  not  already  drained  was  considered.  Considered  also  was  approximately 
350  miles  of  main  outlet  ditching  and  875  miles  of  lateral  and  sub- 
lateral outlet di tches . Gross  benefits  measured  in  Increased 

yields  were  discounted  for  delay  in  attainment  and  for  less  than  full  parti- 
cipation. These  benefits  were  then  further  reduced  to  account  for  the  non- 
project  costs  associated  with  drainage  improvements.  In  the  course  of 

the  benefit  evaluation  it  was  recognized  that  improved  drainage  channels 
may  contribute  to  a reduction  In  depth  and  duration  of  flooding  , as  well  as 
insuring  against  localized  adverse  effects  attributable  to  prolonged  flood 
flow  discharge  by  detention  reservoirs.  However,  subject  to  detailed  hydrol- 
ogy and  hydraulic  routings,  it  was  felt  that  these  flood  damage  reduction 
benefits  would  be  Incidental  and  of  minor  significance  as  incrementa  to 
the  detention  reservoirs.  Hence  these  incidental  benefits  were  not 
evaluated.  Drainage  benefits  attributable  to  the  channel  improve- 
ments are  estimated  at  $290,900  annually.  A breakdown  of  these 

average  annual  benefits  by  watershed  are  shown  In  TABLE  13  . 

(3)  Low-flow  augmentation.  Low-flow  augmentation  for  water 
quality  control^  or  for  maintenance  of  base  flow,  is  provided  by  the  con- 
version of  storage  at  selected  times.  All  reservoirs  except  Reservoir  No.  12 
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In  the  upper  Crab  Orchard  Creek  watershed  and  No.  16A  In  the  lower  Crab 

S 

Orchard  (ireek  watershed  ^ave  sufficient  storaRe  capability  to  meet  the 
variable,  time-phased  t/rcet  flows  established  by  FWP\7A  for  the  selected 
water  pualitv  level.  Reservoirs  in  the  vipper  Crab  Orchard  Creek  Watershed 

I 

near  Marion  are  limited  by  site  topography  and  have  storage  potentials 
capable  of  meeting  those  supplemental  water  quality  needs  only  to  the 
year  2000.  Since  tertiary  treatment  is  presently  being  provided  to  the 
discharge  effluent  from  Marlon,  some  form  of  advance  treatment  will  be 
required  after  the  year  2000  if  adequate  quality  goals  are  to  be  maintained. 

In  the  case  of  the  lower  portion  of  Crab  Orchard  Creek,  which  flows  through 
the  environmental  area  of  Carbondale,  maintenance  of  a minimum  base  flow 
is  the  function  provided  by  Reservoir  No.  16A.  A base  flow  equivalent  to 
the  target  flow  established  by  FWPCA  for  the  maintenance  of  3 mg/1  DO  for 
100  percent  of  the  tine  was  selected  as  a minimum  standard.  \'lhere  low- 
flow  augmentation  in  the  Interest  of  water  quality  control  is  provided, 
benefits  are  based  on  the  cost  of  the  most  likely  alternative  that  local 
residents  would  undertake  in  lieu  of  the  type  of  service  (dilution  flows) 
under  consideration  for  meeting  this  need.  As  was  established  in  Section 
VII,  advance  waste  treatment  was  selected  as  the  equivalent  measure  of 
wortii  for  all  load  point  centers,  except  West  Frankfort  where  the  most  likely 
alternative  was  to  pump  the  waste  effluent  to  the  Rig  Muddy.  The  annual 
cost  of  meeting  these  needs  was  evaluated  by  FWPCA^ using  Increments  of  devel- 
opment with  the  values  based  on  a variable  non-Federal  interest  rate,  amortiged 
over  a period  of  25  years,  and  converted  to  a uniform  annual  series  for  the 
period  equivalent  to  the  prolcct's  economic  life,  using  the  Federal  rate 
of  3.25  percent.  The  use  of  5.75  to  6 percent  interest  rate  was  selected 


I 


to  reflect  the  ability  of  local  interests  to  obtain  Federal  grants  and 
1 cans, dependent  upon  the  type  of  alternative  considered.  Average  annual 
benefits  attributable  to  the  five  reservoirs  which  provide  dilution  releases 
for  water  qvialltv  control  are  estlTiated  at  $701,000  annually.  In  the  case 
of  Reservoir  No.  16A,  benefits  for  maintaining  a base  flow  were  based  on 
the  cost  of  a single-purpose  reservoir.  The  annual  cost  of  meeting  this 
need  was  evaluated, using  Increments  of  a development  with  value  based  on 
the  Federal  interest  rate  of  3.25  percent  and  an  amortization  period  of 
100  years.  Benefits  for  the  period  of  project  analyses  were  converted 
to  uniform  annual  series  by  the  compound  interest  method,  using  the 
Federal  interest  rate  of  3.25  percent.  Average  annual  benefits  attrl- 

I, 

f butable  to  Reservoir  No.  If'A  for  maintenance  of  a minimum  base  flow  is 

estimated  at  $220,900  annually.  Total  low-flow  augmentation  benefits 
are  estimated  at  $921,900  annually.  A breakdown  of  these  benefits, by 
watershed, is  shown  in  TABLE  14 . 

(4)  General  recreation.  Benefits  creditable  to  the  reservoirs 
are  dependent  upon  the  land  and  water  surface  acres  available  for  related 
recreational  pursuits  and  the  facilities  provided.  Within  the  framework 
of  optimum  development  the  recreational  benefits  were  limited  by  the 
capital  Investment  that  is  anticipated  to  be  expended  in  providing  the 
initial  facilities.  The  time-phasing  of  development  was  based  on  the 
size  of  the  reservoir  and  its  proximity  to  the  main  growth  centers  of  the 
basin.  Tlie  first  costs  for  recreational  development  were  based  on 
analyses  of  existing  reservoirs  and  are  representative  of  an  initial 
level  of  development  reasonable  of  attainment  and  acceptable  to  the 
State  of  Illinois  for  this  stage  of  coordinating  planning  effort.  However, 
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TABLK  14 
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no  f 1 nn  commi tmont  has  been  received  as  to  the  extent  and  timing  of  future 
non-Federal  investments.  Hnis  until  a definite  program  with  amount  and  phasing 
of  investment  is  established,  no  evaluation  of  the  future  recreational  benefits 
could  be  included  in  tiie  project's  analyses.  It  is  anticipated  that  the  State 
and  other  non-Kederal  interests  will  assume  responsibility  for  future  incremental 
development  in  order  to  realize  the  full  recreational  potential  of  every  reservoir. 
These  future  incremental  stages  of  development  will  require 

statements  indicating  willingness  to  cost-share  pursuant  to  PL  89-72  in  advance 
of  construction  for  this  use.  Thus,  the  future  investments  and 

accruing  benefits  would  be  incremental  to  the  initial  development  as  presently 
lormiilated.  However,  to  insure  selection  of  the  optimum  plan  in  the  maximization 
process, a phasing  of  future  user-day  attendance  reasonable  of  attainment  was 
evaluated  for  each  of  the  reservoirs  considered  for  recreational  develojjment . 

The  results  arc  shown  in  lABLR  15  and  range  from  2,968,000  to  some  5,044,000 
for  1980  and  2020,  respectively.  The  projects  shown  were  selectea  after 

successive  joint  screening  by  the  two  construction  agencies  as  alternative  to  meeting 
the  needs  within  the  basin.  Based  on  a unit  value  of  $1.00  per  user-day  attendance, 
total  optimum  recreational  benefits  are  estimated  at  $6,124,100  annually,  of  which 
approximately  49  percent, or  $2,968,000  annually,  is  creditable  to  initial  develop- 
ments . 
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TABLE  15 
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c . Secondary  benefits . 

(n  Benefits  attributable  to  relief  of  unemployment.  Benefits 
attributable  to  relief  of  unemployment  during  the  construction  period  and 
operation  and  maintenance  of  the  project  are  based  on  use  of  labor  in  counties 
suffering  from  an  unemployment  rate  in  excess  of  6 percent.  This  percentage 
has  been  defined  by  the  Department  of  Labor  as  a classification  limit  for 
unemployment  above  wliich  it  becomes  representative  of  an  adverse  economic 
situation,  out  of  phase  and  below  the  nation's  committed  goals.  Areas  so 
designated  by  the  Department  of  Labor  as  having  a rate  in  excess  of  6 percent 
are  classified  as  suffering  from  substantial  unemployment  or  underemployment, 
and  as  such  become  eligible  for  assistance  under  the  Area  Redevelopment  Act 
of  1961,  as  amended.  Hence,  utilization  of  the  area's  labor  resources  that 
are  unemployed  or  underemployed  are  valid  benefits  which  are  creditable  to 
the  project  as  provided  by  Senate  Document  No.  97.  None  of  the  basin's  five 
counties  are  now  (Juno  1968)  classified  as  having  substantial  unemployment  rates. 
This  is  a marked  improvement  in  the  economic  situation,  and  is  indicative  of 
the  reversal  of  past  trends,  and  reflective  of  the  success  of  governmental  and 
local  action  programs.  Because  of  this  change  in  classification  and  economic 
situation,  and  is  indicative  of  the  reversal  of  past  trends,  and  reflective  of 
the  success  of  governmental  and  local  action  programs.  Because  of  this  change  in 
classification  and  economic  situation,  benefits  in  this  particular  category  have 
not  been  evaluated  since  they  would  not  be  applicable  to  any  of  the  projects 
under  consideration. 

(2)  Benefits  attributable  to  local  economic  development,  llie  proposed 
reservoirs  will  provide  benefits  based  on  their  permanent  contribution  to  the 
reorientation  of  the  area's  economic  structure.  Construction  of  reservoirs  has 
introduced  a new  and  important  factor,  tourism  and  recreation,  into  the  economy  of 
many  areas.  This  has  been  a basic  concept  In  the  State's  planning  efforts  to 
upgrade  southern  Illinois.  This  long- 
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ranRc  benefit  will  accrue  to  all  counties  and  be  predicated  on  the  provision 
of  water  surface  acres  with  recreational  potential  Sufficient  to  attract 
developments.  Kvaluatlons  of  these  benefits  was  divided  Into  two  parts: 

The  wapes  that  would  accrue  to  the  local  economy  from 
the  money  spent  by  the  recreatlonlsts  at  the  reservoirs. 

The  value  of  the  recreation  business  as  a stimulus 
to  the  total  local  economy  In  terms  of  new  jobs  and  special  services-  Value  of  the 
waRes  that  would  accrue  to  the  local  economy  from  the  money  spent  by  the 
recreatlonlsts  at  the  reservoirs  were  based  on  Information  and  study  data 
contained  In  the  paper  entitled,  "Private  and  Public  Provision  of  Outdoor 
Recreation  Opportunity,"  printed  in  the  ORRRC  Study  Report  No.  2A.  This 
paper  estimated  expenditures  by  visitors  to  various  types  of  public  rec- 
reational areas.  Identifying  the  monetary  outlay  spent  In  or  near  the  pro- 
ject area.  A division  of  the  money  spent,  according  to  the  operational 
requirements  of  the  recipient,  was  established  and  the  wages  paid  for  hired 
labor  was  determined.  The  impact  that  reservoirs  have  on  an  area's  economic 
structure  was  evaluated,  baaed  on  pilot  studies  made  in  areas  where  large 
bodies  of  water  were  relatively  unavailable  before  the  coming  of  man- 
made reservoirs.  Previous  studies  for  areas  similar  to  this  basin  indicated 
that  the  reservoir  projects  acted  as  catalysts  for  the  process  of  attract- 
ing outside  dollars  to  the  areas  and  putting  them  to  work  in  an  economically 
productive  manner.  The  necessary  capital,  for  the  most  part,  comes  from 
outside  the  local  communities  and  '•hus  starts  the  process  of  growth  which 
local  le.iders  of  the  basin  have  long  sought.  The  economic  impact  of  a new 
reservoir  makes  itself  felt  locally  In  six  phases:  land  speculation,  con- 


struction of  new  developments,  recreational  services.  Industries'  effects 
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from  the  purchase  of  Roods  and  services  In  the  local  areas,  shift  in 
economic  structures  of  near-by  towns  (i.e.,  shifting  from  a slnRle  or 
restricted  economic  base  to  one  that  Is  diversified  and  provides  the 
needs  of  visitors  wiio  expect  services  and  Roods  equal  to  urban  standards), 
and  homesite  development  and  construction,  where  newcomers.  Individuals, 
or  real  estate  developers  begin  to  build  homes  and  subdivisions  around 
the  lake.  Evaluation  of  this  worth  was  based  on  past  study  data  relating 
growth  to  bank  deposits  which  were  reflective  of  the  Inflow  and  the  resultant 
effects  of  outside  capital,  both  personal  and  public,  on  the  local  economic 
structure.  Using  an  annual  growth  rate  factor  representative  of  past 
pilot  studies,  the  net  economic  effect  was  Identified.  In  determining  the 
value  of  this  growth,  the  development  due  to  the  six  reservoirs  was  limited 
by  a time  factor  of  10  years.  This  limitation  was  predicated  on  two 
factors:  first,  that  Rend  Lake,  being  the  center  of  the  recreational 

tourism  impact  on  the  basin,  would  be  the  prime  factor  in  the  total  re- 
development: and  second,  that  at  some  point  in  time,  the  economic  develop- 
ment due  to  the  recreational  aspects  would  start  a second  round  of  spending 
and  expenditures  that  would  not  be  strictly  applicable  to  the  reservoirs 
and  would  be  somewhat  secondary  in  nature.  Total  benefits  attributable 
to  the  reservoir's  effect  on  the  area's  economic  structure  amounts  to 
$5,273,400  annually.  Because  these  benefits  are  directly  related  to  the 
recreatlonlst  economic  impact  on  the  area,  these  benefits  are 

creditable  only  to  those  reservoirs  jointly  selected  for  recreational 
development.  The  breakdown  of  the  secondary  benefits  and  the  allocation 
to  each  applicable  project  are  shown  in  TABLE  16 
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Table 


16 


Sii'i'"iat  ion  of 
Lora  1 


area  reorientation  benefits 
ccnnniiic  ileve  1 opnen t 


Lora  1 

Acc  min'’ 

fcono’n  i c 

Total 

Reservo i r 

impact 

benef its 

Cefiar  Creek 

$ 141,400 

8 302,200 

5 443,600 

L-  i 3 

3f7,bOO 

828,500 

1,216,100 

7 

.3  70  . ino 

60  7 , 200 

876,500 

C-34 

216, 6Uf) 

46  1,500 

680,100 

r-1 

1 63,000 

32'3,8v30 

482,700 

148,200 

Jib, 500 

464,700 

1 '.-1 J 

67,000 

122,200 

179,200 

8-10 

57,000 

122,200 

179,200 

10-1 

57 ,000 

122,200 

179,200 

C-16A 

85,500 

182,500 

268,000 

n-lSA 

28,500 

61 ,000 

89,500 

C-13  (7-7) 

- 

__iy^i^2o_q 

214,600 

TOTAL 

51,680,400 

51,593,000 

55,273,400 
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li . Total  benet'tl-S.  Total  avorago  annual  benefits  creditable  to  the 


potential  projects  in  the  various  watersheds  are  estimated  at  $11,921,600 
and  are  detailed  in  TAIiLE  17 . 

45.  SELECTION  OE  EASE  PLAN 

a.  Criteria.  Selection  of  the  best  plan  of  development  was  based  on  a 
comparative  analysis  between  those  projects  in  each  watershed  that  were  formulated 
to  meet  all  or  portions  of  the  same  needs.  Supplemental  to  these  projects  would 

be  the  recommended  single-purpose  flood  control  developments  and  dual  flood  control 
and  recreation  projects  that  complete  the  structural  system  required  to  satisfy  the 
primary  and  secondary  needs.  The  comparative  analysis  involved  an  evaluation  of 
the  level  of  Investment  relative  to  creditable  beneficial  returns  and  the  degree 
of  achievement  in  meeting  the  basin's  needs.  In  all  cases  the  engineering  and 
economical  feasibility  of  each  project  (s)  had  been  established  by  the  sponsoring 
agency.  Hence,  in  accordance  with  Section  V C 2,  Senate  Document  No.  97,  the  scope 

of  development  was  formulated  to  provide  the  maximum  net  benefits. 

b.  Rationale . The  optimum  scale  of  development  is  that  economic  point  at 

which  the  net  benefits  (excess  of  benefits  over  costs)  are  at  a maximum.  Net 

benefits  are  maximized  if  the  scale  of  development  i^  extended  to  the  point  where 

( . 

the  benefits  added  by  the  cost  Increment,  be  it  project  or  separable  segment  of  a 
project,  are  equal  to  the  cost  of  adding  that  increment.  Each  competitive  reservoir 
was  analyzed  on  an  individual  basis  to  Insure  the  "best  use"  of  that  development 
by  obtaining  the  greatest  excess  of  benefits  over  costs.  The  analysis  was  based  on 

a functional  assignment  relative  to  the  storage  provided  and  the  needs  of  the 

watershed  and  basin  as  a wiiole.  The  evaluation  involved  alternately  rededicating 
and  comparing  the  worth  of  each  storage  increment  selected  for  single  or  dual 
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« 


use.  Boni'fits  .iml  costs  vcre  expressed  on  comparable  quantitative  economic 
terms  to  the  fullest  extent  possible.  Since  each  purpose  varies  in  its 
compet i t iveness,  when  expressed  in  economic  terms  only,  an  analytical  con- 
straint was  imposed  on  the  comparative  analysis.  This  constraint  restricted 
selection  of  the  best  plan  of  improvement  to  a maximization  of  net  benefits, 
based  on  primary  benefits  only.  Inclusion  of  secondary  benefits  would 
tend  to  over-emphasi ze  recreational  development  to  the  detriment  of  the 
other  needs  and  possibly  prevent  total  achievement  of  the  study's  objectives. 


Economic  maximization. 


ilie  comparative  analysis  between  the  two 


c . 

alternative  plans  involved  only  5 of  tlie  10  watersheds  in  which  developments 
were  recommended:  No.  6,  Upper  Beaucoup  Creek;  No.  7,  Crab  Orchard  Creek 
(upper  portion  only);  No.  8,  Little  Muddy  River;  No.  12,  Middle  Fork;  and  No. 

15,  Casey  Fork.  Involved  were  some  22  reservoirs  with  varying  usage,  costs, 
and  benefits,  and  207.9  miles  of  drainage  improvements  as  a last-added  increment. 
Maximization  resulted  in  reducing  the  number  of  reservoirs  to  seven  and,  in  some 
cases  reformulated  and  reallocated  the  storage  functions  of  these  projects. 

Also,  the  207.9  miles  of  channel  were  deferred  for  a higher  use.  Shown  in 
Tables  18  through  22  are  the  results  of  the  maximization  analyses. 

d.  Summary.  The  base  plan,  as  formulated,  consists  of  71  reservoirs  in  the 
10  watersheds,  together  with  1,017.6  miles  of  main,  lateral  and  sublateral 
drainage  channel  improvements.  The  recommended  base  plan  is  shown  on  PLATE  4. 

Five  of  the  six  reservoirs  recommended  by  the  Corps  of  Engineers  provided  the 
maximum  net  benefits  and  were  retained  in  the  base  plan.  The  remainder  of  the 
modified  system's  projects  proved  to  be  the  most  effective  in  obtaining  the 
greatest  excess  of  benefits  over  costs,  and  were  retained  in  the  base  plan  for 
construction  by  Soil  Conservation  Service  under  Public  Law  566.  A summary  of  the 
system's  projects,  costs,  and  benefits  are  shown  in  TABLE  2 3 Also  shown  are 

the-  applicable  benefit-cost  ratios  for  individual  watersheds  and  the  basin  as 
a whole.  Computation  of  the  average  annual  costs  Included:  interest  and  amort- 

ization on  a sinking  fund  basis  of  the  construction  cost,  annual  operation  and 
maintenance  charges,  and  applicable  replacement  costs.  All  reservoirs  were 
estimated  to  have  a 100-year  economic  life.  Interest  and  amortization  were  computed 
at  the  1.25  percent  Federal  rate. 
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TABIJ-  18 

Maximisation  for  Watersh»*d  <^6  - Ipper  Beaucoup  Creek 
Reservoirs  only 
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that  portion  of  tm  local  area  and  basin  needs  withinlthe  watershed. 


TABLE  20 

^tlxl■nl^ation  for  Watershod  "H  - l.ittK-  Muddv  Rtv(*r 
Reservoirs  only 


. t 
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EABLE  21 

Maximisation  for  Watershed  #12  - Middle  Fork 
Reservoirs  only 


- Cascv  Fork  Crf* 
» only 


TABLE  23 

Siuaaary  - recomended  base  plan 
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TABLE  23 

Sunmrv  - recotnmpnded  base  plan 
(cont inued) 


SECTION  X - MODIFICATION  TO  THE  BASE  PUN 


. GENERAL 

W i Ip  tii(>  Hasp  plan  would  satisfy  most  of  the  water  and  land-related 
nt'fds , It  represented  an  economic  evaluation  involving  only  measurable 
priiTViry  and  secondary  benefits.  Although  comprehensive  in  scope,  it  did 
n it  includi-  provisions  for  specific  soc io-envi ronmenta 1 services.  These 
intangibles  are  of  sufficient  import  to  warrant  consideration  for  modify- 
ing, or  extending,  tlie  base  plan.  In  particular,  planning  agencies  of  the 
State  and  local  counties  had  advocated  the  need  to  establish  river  recreation- 
al corridors  and  rehabilitate  strip  mine  areas.  before  any  additional  formu- 
lation was  initiated,  the  base  plan  was  analyzed  to  determine  what  particu- 
lar products  or  services  it  provides  that  could  contribute  to  an  effective 
action  program.  Low-flow  augmentation  would  enhance  the  recreat iona 1 va 1 iie 
ol  the  waterway  and  the  land  contiguous  to  the  stream.  It  would  also  provide 

opportunities  for  development  of  different  types  of  water-related  recrea- 
tioail  pursuits  not  now  readily  available.  Installation 
of  drainage  Improvements  would  have  a comparatively  minor,  but  adverse, 
effect  on  flood  characteristics  on  the  main  stem  below  Rend  Lake.  A joint 
hydraulic  analysis  undertaken  by  the  construction  agencies  indicated  a gen- 
eral increase  in  flood  heights  for  the  more  frequent  floods,  with  compara- 
tively very  little  effect  for  the  rarer  floods.  Shown  in  TABLE  24  are 
the  results  of  the  hydraulic  routings. 
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HTORAULIC  PROFILE  MODI'  A , .'NS  DIT  P'  CilAN'NK.L  IMPKOV 

ions  (lE.s.l.  I for  ^.elected 


o 

c t 

O w 


m 

X> 

r^ 

r>. 

m 

sO 

lO 

O 

d 

O' 

f'- 

rj 

r-> 

o 

>3* 

m 

+ 

00 

QO 

00 

00 

+ 

CO 

m 

irs 

O 

CTn 

r-. 

r«H 

o 

(?N 

oo 

d 

to 

d 

O-' 

O 

PM 

m 

+ 

00 

00 

1 

oo 

+ 

r«s 

r««. 

rn 

r-) 

m 

00 

00 

a^ 

-3- 

m 

r«4 

9 

d 

NO 

00 

rg 

-f 

00 

00 

t 

p*- 

+ 

f"- 

fo 

m 

o 

m 

vC 

r 1 

to 

00 

O' 

PO 

O 

C'i 

00 

r - 

O 

m 

m 

CNJ 

a^ 

J, 

+ 

r- 

1 

r«- 

r*«» 

+ 

vO 

p*N. 

m 

r-» 

m 

PO 

(T 

sO 

ro 

r>- 

o 

vO 

O 

NO 

n 

d 

O 

r-> 

PM 

d 

+ 

rv 

r--. 

» 

r^. 

r>. 

+ 

sO 

nO 

m 

m 

m 

PO 

rj 

iTi 

O 

m 

o^ 

<T» 

d 

d 

CM 

rv 

1 

>o 

p>» 

+ 

vO 

nO 

T3  ^ OJ 

C O > 
O > — 
u u ac 
o 

00  VJ 

c (U  a. 
— 4 u a. 

m t/)  9i 

•-4  Cj  cn 
X c/3 
0^  cn 

CO 

u X)  •"* 


M 

4> 

c 

c 

c 

c 

U 

•1 

o 

0 

o 

0 

10 

«) 

•«i4 

ii4 

jd 

•M 

a 

U 

4J 

0> 

4J 

4J 

■ 

1-1 

•*4 

0) 

•fi4 

o 

■o 

T3 

k4 

•o 

T3 

u 

u 

C t 

4^ 

C 

1 

u 

c » 

C 

1 

CO 

c 

0> 

0 

0 

0 

c 

X 

u t 

u 

1 

•a 

u * 

tj 

1 

0 

u 

a 

k4 

0 

M 

1 1 

1 

1 

CTJ 

1 1 

l» 

1 

1 

•a 

o 

0 

a; 

X 

O 

• 

c u- 

00 

c 

00 

u 

00 

X 

00 

n 

X 

o 

c 

<TJ 

c 

N 

c 

9) 

c 

CO 

(0 

^ (y 

U 

O 

^4 

>» 

•M 

03 

u 

4^  ^ 

4^ 

•—4 

4J 

• 

44 

X 

4J 

• 

CO  -O 

9)  NM 

U 

(A 

%4 

X 

« CM 

n 

«M 

<j  *o 

C/3  U-i 

w 

tn 

NM 

<4 

M c/3  M-l 

u 

n4 

c/3 

CM 

4^ 

• 

o 

X u 

3 

X 

u 

^4 

b4 

X CJ  -• 

X 

u 

•M 

f-4 

r; 

.-1  X 

bU  c/3  O 

X 

U4 

CO 

Q 

o 

U C/3  O 

£ 

OJ 

c/3 

Q 

M 

rsprovenents « Profiles  reflect  colncidenta 


RIVER  RECREATIONAL  CORRIDOR 


. PI. .11  tornulatlou.  Establishmer.L  of  recroat  io'ia  i corridors  has 
boon  idont  i 1 i.'d  as  input  cons idor.at ions  for  tho  main  stem  of  the  Big 
Muddy  River,  Little  Muddy  River,  and  Beaucoup  Creek,  All  three  are  suit- 
able for  developmi-nt  as  recreational  corr odors^ s ince  the  low- flow  character- 
istics of  the  major  portions  of  the  streams  will  be  augmented  by  Corps 
reservnirs;  Rend  Tvike  on  the  nuiin  stem;  reservoir  #35  located  on  the  Little 
•■iiddv  • asi  ^ f DiiOucin;  and  reservoir  if34,  locat.  d above  Pinckneyvllle 
in  the  Upper  Beaucoup  wateished.  Consequently,  these  reaches  will  provide 
,m  enhanced  base  for  stream-related  recreation,  and  special  attention  was 
t»iven  to  the  establishment  of  river  recreational  corridors  in  each  of  these 
art-as.  Formulation  was  based  on  a multiple-use  concept  providing:  (1)  a 

greenbelt  to  preserve  the  natural  ecology  that  the  residents  need  to  insure 
tiieir  social  well  being;  (2)  the  basis  for  preserving  the  environmental 
aspects  of  wildlife  habitat  required  to  offset  future  losses  that  will  be 
incurred  as  the  basin  grows,  and;  (3)  a base  for  stream-oriented  recreation. 
To  create  such  a managed  environment,  three  particular  facets  liad  to  be 
considered:  thf'  waterway  itself,  the  geophysical  aspects  of  the  lands  which 
border  the  stream,  and  the  type  of  usage  compatable  with  the  stated  objec- 
tive. Essentially,  the  objectives  of  management  would  be  the  development 
of  multi-use  areas  tiiat  are  useful  for  specific  recreational  activities, 
aesthetic  enjoyment,  wildlife  liabitat,  and  the  preservation  and  developmt>nt 
of  other  n;itural  resources,  particularly  the  archaeological  and  historical 
artifacts.  Waterway  considerations  would  Involve  the  quantity  and  quality 
of  stream  flow  and  the  associated  flora  and  fauna  of  the  contiguous  land. 
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•inJ  iTi.in.i,-  -in’  nt  would  seek  .1  controlled  intermix  of  agricultural  develop- 
ment, pastures,  timl-ier,  and  specific  cover  and  vegetation  useful  for  the 
pr.  :-ervat  ion  and  I'liliancement  of  the  environment.  The  soils  in  the  area 
lend  t!  s.  IveS  to  this  type  of  Intermix,  belonging  to  the 

Relknap-Bonnie-Karnak  , lass i 1 i cat  ion . ihe  land  has  a low  permeability  rate 
with  high  seasonal  water  tables.  It  is  slow  to  dry  out,  slippery  when  wet, 
.and  Iwrd  and  rough  when  dry.  Wliile  the  vegetation  is  comparatively  easily 
damaged  when  wet,  the  soil  supports  a variety  of  bottom  land  trardwood  tree 
species  native  to  the  area 

b.  Development  requirements.  To  successfully  achieve  the  stated 
objectives,  it  is  necessary  to  control  land  on  either  side  of 

the  watercourse  and  have  adequate  length  to  assure  a signii leant  base  for 
good  nvaruagement  practices.  Basic  land  management  would  be  dedicated  to  the 
preservation  of  the  natural  environment  and  enhancement  of  wildlife  habitat. 
Interspaced  would  be  sites  developed  for  specific  stream-oriented  general 
recr-ational  opportunities.  In  general,  the  corridor  would  be  a mix  of 
public  and  private  ownership,  with  restricted-use  easements  obtained  on  the 
acreage  that  is  retained  in  private  ownership.  Dedication  of  a atrip  of 
land  1,000  feet  in  depth  from  the  highbank  on  both  sides  of  the  stream  is 
sufficient  to  provide  a minimal  working  acreage  for  management  and  action 
programs.  Three  specific  corridors  would  be  established.  The  first  corri- 
dor would  extend  some  103  miles  along  the  main  stem  of  the  Big  Muddy  from 
tile  Rend  Lake  Dam  downstream  to  the  stream's  confluence  with  the  Mississippi 
River.  A second  corridor,  some  47  miles  in  length,  would  be  established 
below  the  Corp's  reservoir  #35  on  the  Little  Muddy  to  its  confluence  with 
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f ilO  iiig  Muddy,  A third  corridor,  28  miles  in  length,  would  be  created  in 
ll  n w«.  r portion  of  the  Bc.iucoup  Creek  extending  from  the  confluence  of 
Oalum  Crevk  to  the  Big  Muddy  River.  Initial  development  of  four  speciti^ 
sites  for  general  recreational  opportunities  would  be  restricted  to  only 
the  corridor  on  the  main  stem  of  the  Big  Muddy  River.  The  other  twc  corri- 
dors would  initially  be  managed  as  a greenbelt,  with  emphasis  on  development 
of  wildlife  habitat.  Specific  landscaping  with  adequate  buffer  zones  would 
be  required  to  insure  separation  of  recr..‘at  i or.  1 1 deve  1.  prner.L  fr'^m  tne 
remainder  of  the  main  stem  corridor  that  would  he  retained  in  the  natural 
but  controlled  environment.  The  recreational  facilities  provided  should  be 
developed  in  a primitive  park  setting  and  offer  selected  opportunities  for 
both  day  and  overnight  usage.  The  first  recreational  area  would  be  located 
near  river  mile  87  and  be  incorporated  in  the  acreage  controlled  by  the 
West  Frankfort  Park  District,  which  includes  the  communities  of  West  Frank- 
fort and  the  village  of  Orient.  The  second  site  would  be  developed  near  the 
-ommunity  of  hurst  at  river  mile  64,  where  a good  site  with  proper  environ- 
ment has  been  under  consideration  for  park  development.  The  third  site 
would  he  located  at  approximately  river  mile  35  and  should  be  planned  in 
conjunction  witli  the  existing  Murphysboro  park  adjoining  the  stream.  The 
fourtli  area  would  be  more  than  just  a site  development;  rather,  it  would  be 
an  extensive  park  and  recreational  development  strip  extending  from  river 
mile  27  to  the  confluence  of  the  Big  Muddy  and  Mississippi  Rivers.  Ton- 
trlbuting  to  the  uniqueness  of  this  particular  area  is  the  fact  that  these 
acreages  generally  lie?  within  the  holdings  of  the  Shawnee  National  Forest 
and,  in  particular,  in  an  area  wliere  the  Oakwood  Bottoms -Green  Tree  Reservoir 


.s  locaCoti.  I ti  adtlition,  the  proposed  Mississippi  River  linear  recreational 
corridor,  the  Great  River  Road  will  traverse  this  same  area.  Because  the 
tore.st  contributes  a much  larger  environmental  support  area,  it  is  recom- 
mended that  development  of  this  area  be  integrated  into  tlie  Shawnee  National 
Forest  recreational  plan.  Each  of  the  recreational  sites  located  on  both 
sides  of  the  waterway  should  have  river  frontage  at  least  5 miles  in  length, 
with  the  acreage  purchased  totally  in  fee.  Development  of  these  recreational 
areas  would  extend  to  both  sides  of  the  river,  with  the  recreational  facili- 
ties concentrated  in  the  middle  one-mile  zone.  It  is  in  this  area  that  such 
recrcat iorui  1 pursuits  as  camping,  bank  fishing,  picnicking,  boat  launching 
and  possible  swimming  beaches  would  be  provided.  In  addition,  buffer  zones 
two  miles  in  length  would  be  planned  on  either  side  of  this  center  zone, 
Sf'parating  those  facilities  from  the  rest  of  the  recreational  corridor  and 
at  the  same  time  providing  a basis  for  development  of  day-use  activities. 

These  day-use  activities  would  include  hiking  trails,  horseback  riding 
trails,  and  other  related  nature-oriented  pursuits.  In  addition  to  these 
four  general  areas,  special  attempts  should  be  undertaken  to  purclrase,  in 
fees,  acreages  that  contain  unique  ecological  and  environmental  aspects  or 
any  archaeologica 1 findings  worthy  of  preservation  and  which  could  serve 
as  a tourist  attraction.  Location  of  tlie  3 corridors  are  shown  on  PLATE  4. 

c.  Implementat ion.  In  establishing  these  recreat lon<i  1 corridors,  the 
counties  will  face  the  possibility  of  a potential  reduction  in  the  land 
assessments  which  serve  as  their  tax  base.  To  partially  offset  this  potential 
loss,  it  is  felt  tliat  the  ownership  of  these  land  portions  should  vary,  de- 
pending upon  the  specific  use  of  the  reach  of  stream  involved.  As  has  been 
indicated,  all  lands  that  will  be  developed  for  recreatloiwl  opportunities 
should  be  bought  in  fee.  This  applies  to  those  acreages  required  for  the 


I 

preservation  of  arciiaeological  artifacts  or  special  natural  environment. 

The  ri‘St  of  the  land  can  be  controlled  through  tlie  use  of  special  ease- 
ments that  arc  restrictive  in  nature,  but  at  the  same  time  afford  the  owner 
a special  inducement  to  insure  participation.  A decision  will  have  to  be 
nvuie  by  the  basin  residents  whether  all  of  the  recreational  corridor  acreage 
stum  Id  be  considered  for  total  involvement  in  tiie  recreational  corridors. 

The  option  of  zoning  these  lands  ..or  open-space  usage  is  an  attractive  alter- 
native to  total  purchase  in  fee,  or  use  of  restrictive  easements.  Zoning 
for  open-space  usage  will  permit  certain  acreage  to  renviin  or  be  developed 
for  agricultural  production.  However,  these  can  be  complemented  or  supple- 
mented by  the  use  of  scenic  easements  and  special,  hut  variable,  reduced  tax 
i 

' rates  to  control  and  develop  a suitable  environment  that  would  include  the 

type  of  agricultural  production.  Easements  that  specify  the  type,  and 

■ imount,  of  the  cultural  work  undertaken  by  the  landowner 

would  permit  the  owner  to  receive  full  value  from  any  products  harvested 
, from  the  land.  The  liarvesting  be  it  field  crop,  pasture,  or  timber  would 

be  governed  by  a management  plan  and  would  have  to  be  computable  and  be 

I subject  to  the  primary-use  requirements  of  that  reach  of  stream. 

I Care  should  be  taken  to  insure  that  the  land-use  planning  is  restrictive 

I 

i in  nature  and,  at  best,  the  agricultural  lands  should  be  interspersed 

i throughout  the  various  length  of  recreational  corridor.  To  enhance  the 

environmental  aspects  of  these  corridors,  planting  should  be  concentrated 

« 

> in  selected  types  of  timber  and  vegetative  cover.  Manipulation  of  the  vegc- 

. ' tation  will  affect  the  wildlife,  recognizing  that  wildlife  is  not  managed; 

it  Is  the  habitat  which  is  managed.  Trees  species,  part Icular ly  of  the  nut 
type,  are  to  be  encouraged  and  would  include  such  species  as  black  walnut. 
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;'in  oak,  various  ash  spocii-s,  with  cottonwood  as  a possible  supplenont  due 
to  the  flooding  characteristics  of  the  bottomlands.  Planting  of  early 
.spring  flowering  shrubs  should  also  be  encouraged,  particularly  dogwood  and 
red  bud.  This,  together  with  selected  grasses,  should  provide  adequate 
i”  . und  cover  and  protection  against  the  soils'  erodibility. 

'v8.  INCIDEOTAL  REJJEFITS 

Two  important,  but  intangible,  benefits  will  be  obtained  through  the 
creation  of  those  corridors.  One  would  be  the  enhancement  of  the  stream 
water  quality,  since  control  of  the  land  use  paralleling  the  stream  and  an 
action  program  tlrat  provides  adequate  cover  would  control  the  natural 
effluent  Interjected  into  the  stream  from  surface  runoff.  Tn  addition, 
onmercia 1 production  of  forest  products,  which  is  quite  compatable  with 
both  the  recreational  usage  and  wildlife  liabitat  development,  will  serve 
to  encourage  land  owners  in  participating  in  the  program.  However,  the 
success  lies  in  the  application  of  appropriate  management  techniques  and 
use  of  selected  timber.  In  planning  the  vegetative  cover  and  the  selection 
of  tree  species,  assistance  from  the  U.  S.  Forest  Service  and  the  Soil 
Conservation  Service  should  be  sought  to  insure  proper  management,  grading, 
and  land  treatment  measures. 

49.  REHABILITATION  OF  STRIP  MINE  AREAS 

a.  Basic  conditions.  Coal  production  in 

the  upper  portion  of  Beaucoup  Creek,  lias  been  essentially  confined 
to  strip-mining  operations.  This  form  of  production  luis  stripped  the  over- 
burden above  the  coai  seams  and  left  a deep  over-turn  naterial  exposed  to  the 
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rU'menls  of  naturo.  This  over-burdon , commonly  called  "spoil"  or  "spoil 
inks,"  contains  enough  sultide  and  sterile  soil  so  as  to  create  pollulioti 
problems  in  the  stream  and  on  the  land.  The  null  ides  in  the  soil  cor.  ine 
with  natural  runoff  to  contaminate  the  basin  by  inducing  suliuric  acid 
into  the  stream.  At  the  same  rime,  the  runoff  contributes  a heavy  sediment 
i 'ad  to  the  stream  from  erosion  of  t U{‘  spoil  banks.  The  spoil  also  deters 
growth  of  plant  life  and  renders  the  mined  lands  unattractive,  creating  an 
environmental  and  economic  problem.  After  mining  operations  ar.  completed, 
th  ' land  is  no  longer  productive;  its  value  d--'C'- '.ast's , and  it  becomes  a source 
C't  ■animal  tax  revenue  to  the  countv.  As  man  becomes 

more  concerned  with  his  environment,  increasing  attention  has  been  given  to 
the  restoration  of  these  strip-mine  areas,  A land  reclamation  program  de- 
pends upon  the  short  and  long-range  objectives  that  are  adopted  and  the  type 
• f soil  native  to  the  area.  The  accruing  benefits  from  an  action  program 
can  he  oriented  to  the  public  or  private  sector,  with  the  programs  being 
dep.ndent  upon  the  ability  of  the  spoil  to  support  the  planned  activities 
as  well  as  the  capability  of  the  land  owners  and  the  counties  to  finance 
the  selective  programs.  Very  little  can  be  done  to  increase  the 
1 ow-quanf  i t y soi  1 that  is  left  exposed,  unless  there  is  sufficient  soil  near- 
by to  economically  mix  with  the  spoil  in  an  effort  to  achieve  a minimiim  of 
AO  percent  soil  content.  This  soil-underburden  mix  is  the  minimum  needed 
to  sust.iln  some  suitable  form  of  vegetation.  While  the  acid  content  of  the 
spoil  can  be  overcome  by  application  of  lime,  spoil  bank  stabilitv  is 
another  factor  that  can  adversely  affect  rehabilitation.  Steep  spoil  banks 
are  conducive  to  .sliding,  which  is  detrimental  to  plant  life  survival.  Ih'W- 
fver,  site-grading  the  steep  slopes  will  stop  the  sliding  conditions.  Time 
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itself  can,  through  a process  of  aging,  iaiprove  the  soil  texture  and  reduce 
the  acid  content.  Ti>e  plant  growth  that  does  take  hold  eventually  improves 
tile  soil  quality  hy  decomposing  and  aerating  the  spoil. 

h.  Potential  land  use.  Any  program  for  reliabi  li  tat  i ng  the  strip  mine 
•ireas  must  he  considered  within  the  framework  of  long-range  planning,  with 
corrective  programs  time-phased  as  short-range  and  intermediate  steps. 

Dependent  upon  the  type  of  soil  involved,  there  are  four  specific  uses  that 
can  be  planned  in  a rehabilitation  program.  Specifically,  they  include  agri- 
cultural production,  commercial  reforestation,  wildlife  refuge,  and  recrea- 
t iona  1 use.  However,  dependent  upon  the  size,  soil  type  and  content,  and 
site-grading  requirements  of  the  strip  mine  areas,  a combination  of  at 
least  three  of  the  four  uses  are  compatable  and  could  conceivable  be  inter- 
grated  into  a comprehensive  land-use  plan,  on  a time-phased  basis.  In  con- 
sidering agricultural  development,  usage  would  be  dependent  upon  the  invest- 
ments planned  for  rehabilitation.  If  crop  production  is  envisioned,  an  extensive 

fertilizer  and  lime  program  generally  would  be  required  to  improve  soil  quality  and 
to  overcome  the 

inherent  acid  conditions  of  the  soil.  In  addition,  grading  operations  are 
usually  required  to  level  or  cover  the  infertile  spoil,  sufficiently  to  per- 
mit effective  agricultural  practices.  A lesser  investment  would  be 

required  if  beef  grazing  or  orchards  were  to  be  established,  since  far  less 
site-grading  or  clearing,  or  fertilization,  is  required.  Commercial  refore- 
station is  by  far  one  of  the  best  rehabi 1 Itat ion  programs  available  to  the 
conservationist.  Trees  will  grow  on  a wider  range  of  spoil  conditions  than 
any  other  plant  and  it  is  the  simplest  and  usually  the  least  expensive  method 
of  revegetating  the  spoils.  But,  most  important,  once  started  it  establishes 
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■in  environment  conducive  to  other  multiple  uses.  Spoil  areas  are  well 
nd.ipted  for  development  of  wildlife  habitat.  Since  it  can  be  easily 
intoRrated  with  other  types  of  planting,  it  lends  itself  to  a multiple- 
use  program.  Wildlife  planting  can  be  induced  to  grow  on  land  that  is  too 
acidic  for  agricultural  uses  and  on  terrain  with  minimal  (erosion  prevention) 
site  grading.  Chokberry,  arrow-wood,  silky  dogwood  and  hazelnut  shrubs  are 
usually  good  cover  that  do  well  in  most  types  of  acidic  soil.  General 
recreation  usage  is  possible  only  after  extensive  investments  Itave  been 
made.  In  addition  to  good  plant  growth,  the  land  must  be  able 

to  hold  and  impound  water,  support  fish  life  and  have  suitable  level  sites 
for  development  of  facilities.  Thus,  it  is  a long-range  objective  that 
can  be  integrated  with  other  usage. 

c.  Recommendations . Any  action  program  adopted  must  in- 

volve a cooperative  effort  on  the  part  of  the  counties.  State  and  Federal 
Governments.  However,  before  any  detailed  plans  are  prepared,  samples  of 
the  type  and  acidic  content  of  spoil  should  be  secured  and  tested.  The 
results  and  percent  of  soil  content  will  determine  the  type(s)  of  usage 
possible.  Based  on  past  studies  and  information  applicable  to  Southern 
Illinois  soils,  it  is  recommended  that  a comprehensive  program  be  Initiated 
by  the  land  owners  in  cooperation  with  the  counties  and  State.  Immediate 
emphasis  should  be  given  the  establishment  of  commercial  reforestation  for 
two  reasons:  first,  under  existing  forest-support  programs  with  special 

tax  provisions,  certain  economic  Incentives  can  be  offered  the  landowr.ers 
to  obtain  maximum  participation;  and  second,  reforestation  will  entiance 
the  natural  environment  of  the  upper  Beaucoup  Creek  area  and  attract 
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isidential  development  that  heretofore  has  avoided  the  area  because  of 
if,-;  natural  environment  and  ecology.  in  the  long  run,  this  type  of  pro- 
••am  Will  add  to  the  tax  base  and  will  lie  Ip  to  maintain  a balance  of 
growth  throughout  the  basin.  Furthermore,  establishment  of  timber  stands 
lends  itself  to  development  of  wildlife  refuge  and  land-based  recreation, 
whici.  are  bot  li  additional  income  progr.ims  to  the  landowner.  A comprehensive 
cooperative  program  planned  and  supported  by  Federal  and  State  Forestry 
agencies  should  be  sought  by  the  Greater  Egypt  Regional  Planning  Commission 
and  then  offered  the  landowners  in  the  area.  Selection  of  tree  species  to 
sneed  revegetation  and  provide  optimum  growth  and  income  should  be  established, 
and  the  necessary  support  programs  immediately  be  made  available.  Dependent 
upon  the  initial  success  of  the  reforestation  program,  a second  land-use 
should  then  be  established.  A ground  cover  comparable  with  the  selected 
timber  species  and  soil  acidity  should  be  planted  to  enhance  the  wildlife 
habitat.  This  supplemental  program  will  help  preserve  the  basin's  wild- 
life resources  and  offset  the  losses  caused  by  the  more  intensified  agri- 
cultural production  that  is  expected  to  develop  in  the  area. 
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SECTION  XT 


IMPT.ESfENTATION  OF  BASIN  PUN 


jO.  EFFECTS  OF  BASIN  PIA:.' 

.1.  (g-ncr.i  1 . TIu'  71  rt-servoirs,  1,017.6  miles  of  channel  improvements, 
178  miles  of  recreational  corridor  and  the  rehabilitation  of  the  strip 
min'  areas  vnll  at  ford  a proper  scale  ('f  development  in  each  of  the  water- 
sheds .ind.  meet  the  immediate  and  long-ranpe  needs  of  the  basin.  The  basin 
plan  'ill  provide:  fl)  flood  control  based  on  retention  of  some  2.6 

inch's  of  runoff  or  a flood  having  a frequency  of  occurrence  of  once  in 

(2)  drainage  improvement  to  enhance  agricultural  productivity; 

T veirs;  (3)  all  ot  the  lov-flow  supplementation  required  to  maintain  ade- 
quate stream  DO  levels  except  in  the  Crab  Orchar.i  Creek  and  the  Lake  and 
Pond  Creek  Watersheds;  (4)  (ieneral  recreational  developments  to  meet  the 
immediate  and  future  needs  to  the  fullest  practical  extent;  (5)  preservation 
of  '..’ildlife  environment  as  protection  against  future  growth  intrusion  in 
the  habitat  and  ecology;  (6)  improvement  of  economic  conditions  throughout 
the  basin,  particularly  the  agricultural  and  the  tourism  and  recreational 
industries;  (7)  enhancement  of  the  residents'  social  well-being. 

b.  S'lt  i s fact  ion  of  basin  nee»ls.  Subsequent  to  the  selection  of  the 
base  plan,  an  analysis  was  made  to  determine  the  effectiveness  of  the 
reservoirs  in  meeting  the  basin  needs.  The  success  in  meeting  the  two 
primary  water  consumptive  needs  is  discussed  below: 

fl)  Lo'  -flo’  augmentation.  Of  approximately  370  miles  of  main  stem 
and  major  tributaries  considered  for  quality  improvement  by  lo'-flo\.  augmen- 
tation, .ibout  277  miles  would  be  maintained  at  an  adequate  DO  level.  TABLE 
25  shows  pertinent  data  relative  to  the  protection  provided  by  the  roconmended 


TABT.E  25 

Effectiveness  of  low-flow  augmentation 


Total 

Protected 

Percent 

Stream 

stream 
mi  les 

DO 

standard 

stream 

miles 

mi  les 
protected 

Peauco'ip  Creek 

83.5 

5mg/l 

55.8 

67 

L.ttle  Miiddv 

73.7 

5mg/l 

46.2 

63 

Casey  Fork  (1) 

32.7 

4mg/l 

14.5 

44 

Middle  Fork 

29.6 

5mg/l 

25.7 

65 

('lab  Orchard  Creek  (2) 

37.2 

(2) 

32.0 

86 

Big  Muddy  fbelow  Rend  Lake) 

103.1 

5mg/l 

103.1 

100 

Total 

369.8 

277.3 

75 

(1)  Modified  by  Rend  Lake. 

(21  Modified  by  Crab  Orchard 

Reservoir . 

DO  level 

of  3 mg/1 

in  Carbonda 

area  and  4 mg/1  above  Crab  Orchard 

Reservoi r 

could  be  maintained. 
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1 ivl'irs.  M.: . nt  •iimci  ot  stro.im  i low  at  thi  indicitoci  water  quality 

Regulated  flow  will 

St  :,ird  '.ill  provide  basic  ;irotection  to  the  public,  enhance  the  stream's 
('1..'.’  md  use,  and  provide  trihutarv  input  with  qualitv  that  is  adoqu.-’te 
t ' meet  tb>  ctirn-nt  int.  r-st  .)te  .standards  for  the  Mississippi  River. 

(•?!  peneral  recreation.  The  need  ‘‘or  recreational  opportunities 
s identified  on  a time-phase  basis  .ind  expressed  in  terms  of  user-day 
It  nd.:nv '■  and  water  surta  i?  acreage.  Incri*mintal  development  was  based  mainly  on 
the  pr  ject's  location  rel-ative  to  the  areas  rowth  centers.  Information  regarding 
th.-  capahilitv  and  potential  of  the  selected  reservoirs  in  meeting  the 
■ rope  ted  nerds  are  sho'^mi  in  TABLK  26. 

51.  I’MiiSINC.  OF  BASE  PLAN 

The  seliction  ol  Lh  • time  sequence  and  order  of  development  for  the 
v.irious  elements  of  the  basin  plan  have  been  predicated  on  the  projected 
t imi'  p.atterns  of  water  and  land  resource  demands.  WTiile  projected  demands 
.11..  based  on  the  best  information  currently  available,  it  is  recognized  that 
ti'.'lr  dependability  and  accuracy  lessen  within  the  length  of  the  period 
cf  projection.  After  completing  eacli  phase  and  segment  of  construction, 
lefinition  of  needs  should  be  reexamined  before  continuing  with  the  next 
'h.ase  and  segment  oi  development.  Such  reexamination  could  result  in  some 
modification  in  the  use  of  projects  previously  constructed  as  well  as 
improvements  planned  for  subsequent  construction.  To  meet  the  imtiediate 
.ind  long-range  water  needs  of  the  basin,  the  following  order  of  construction 
is  proposed;  (a)  initial  construction  within  the  next  jO  to  15  years  of 
Llwse  improvements  which  are  economically  justified  nriti  for  which  there  is 
.in  iimiedi'ite  need;  (b)  later  construction  of  those  Improvements  which  are 
economically  justified  and  for  which  there  is  a foreseeable  future  need. 

Present  proposals  tor  initial  Federal  particlpatloii  are  limiten  to  those 
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F.t  fci.  t Iveness  of  meeting  rent  i >nal  no-. -.Is 
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o lo mi’ll ts  ol  thr  basin  plan  that  current  and  projected  needs  indicate  should 
h.  construct’d  prior  to  1980.  The  schedule  for  the  individual  watershed 
Ji velopmcnt  is  shown  in  TABLE  27.  The  project  elements  proposed  for  in  tial 
construction  arc  shown  in  Phase  I.  Included  are  10  multiple-purpose 
reservoirs  , 43  single-purpose  flood-water  retarding  structures,  and 

778.6  miles  of  channel  improvements.  The  second 

phase  of  construction  consists  of  1 multi-purpose  reservoir,  17  flood  water 
retarding  structures  and  239.0  miles  of  channel  improvements.  It  is  essential 
that  proper  land  use  and  treatment  be  recognized  and  carried  out  as  part  of 
the  initial  phase.  Concerted  efforts  are  required  to  assure  that  the  land 
is  used  within  its  capability  and  treated  in  accordance  with  its  needs. 
Treatment  of  crop  and  pasture  land  will  consist  of  such  conservation  prac- 
tices as  contouring,  terracing,  grass  waterways,  conservation  cropping 
system,  minimum  tillage,  farm  ponds,  drainage  field  ditches,  pasture  planning, 

, .istiire  renovation,  and  others.  Conservation  treatment  of  forest  lands 
includes  timber  stand  improvement,  livestock  exclusion,  tree  planting, 

■lanned  harvesting,  and  insect  and  disease  control. 

5;’.  PROBIJiMS 

a.  Sediment  and  erosion.  During  tiie  study  effort,  it  was  recognized 
that  man's  use  of  the  land  has  greatly  increased  the  rate  of  erosion  and 
thns  the  amount  of  sediment  carried  in  the  stream.  Unfortunately,  there  are 
no  sediment  discharge  records  available  to  formulate  an  effective  action 
program  to  overcome  this  problem.  As  a partial  solution,  emphasis  has  been 
given  the  need  for  land  treatment  and  flood  control  measures.  These  will 
minimize  sheet  and  channel  erosion  and  thereby  diminish  the  stream's  sediment 
load.  What  is  still  required  is  collection  ot  basic  data  to  identify 
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TABLE  27 


A. 


Time-f  fin  sing  of  construction  program* 
Phase  I - recommended  for  installation  prior  to  1980 


Watershed 
. Name 

4 Lower  Beaucoup 
b Upper  Beaucoup 
7a  Upper  Crab  Orchard 
'b  Lower  Crab  Orchard 


1st  Increment 

RC  ia  28.0 

C-34 

7-7 

C-  IbA 


’nd  Increment 


3rd  Increment  4th  Increme r.r 


7-3A 


7-b,  CKai08.8 


8 

Little  Muddy 

C-35, 

8-10 

8-  9A,  8- IB 

RC  Ca  47 

— 

lU 

Hurricane  Creek 

10-1, 

ClfB34.8 

... 

--- 

--- 

1 1 

Lake  & Pond 

11-2, 

11-3,  cwm2 

.2  --- 

--- 

--- 

12 

Middle  Fork 

C-7, 

12-1 

12-7A,  12-3, 
12-4,  12-5A, 
12-5B,  12-6A 

12-11,  12-12A 
12-13 

C1G210.6 

'.3 

Gun  Creek 

13-1,  13-2 
13-3A,  13-4 

Ch  @ 51,7 

— 

— 

14 

Upper  Big  Muddy 

14-3, 

14-5, 

14-7 

14-4 

14-6, 

14-12 

14-8,  14-9A, 
14-15,  14-lOA 
14-14 

14-1,  14-2, 
, Chf5120.3 

13 

Casey  Fork 

C-5, 

15-11 

15-14 

15-15, 

, 15-13A, 

15-6,  15-7, 
15-9,  15-10 

15-5,  15-U 
15-2A,  15-3A 

Clfai40.2 

9&1 

Main  Stem,  Big 
Muddy 

— 

— 

— 

B. 

Phase  11  - recomnu' 

tided  for 

installation  after  1980 

5 

Ga  lum  Creek 

5-10, 

5-12 

5-11. 

5-1,  5-3A, 
5-4 

5-6,  5-7, 

Ch  - 6 9.4 

6 

Upper  Beaucoup 

6-13, 

6-15, 

6-14, 

6-16 

6-17,  6-18A 

6-8,  6-9, 
6-10,  6-11 

CW<il69.6 

♦Reservoirs  with  "C"  prefix  denotes  Corps  reservoir.  All  others  are  SCS  (PL  566)  proj- 
ects. "Ch"  designates  cliannel  Improvements.  "RC"  designates  river  recreational  corrl- 

dor.  Figures  cited  with  the  "Ch"  & "RC"  designation  are  mileage  Involved, 


knovii  problem  .irons  .ind  their  enuses.  This  study  should  give  initial  emphasis 
to  those  vntersheds  wtiere  water  resource  developments  are  contemplated.  Further- 
more, a concentrated  effort  is  required  to  establish  a basin-wide  remedial 
program.  Otherwise,  these  losses  will  continue,  although  at  a lesser  rate. 

b.  Recreational  planning.  With  emphasis  placed  on  pre.servat  i on  of  the 
natural  environment;  development  of  land  and  water-related  recreational 
facilities,  and  expansion  of  the  tourism  and  recreational  industry,  proper 
in-ilepth  planning  must  be  undertaken  to  insure  successful  implementation. 

A recreational  master  plan  is  needed  to  avoid  unwarranted  duplication  of 
facilities  and  services  and  to  insure  the  comparability  and  adequacy  of 
the  development.  The  master  plan  should  be  prepared  on  a basin- 

ide  basis,  establishing  the  types  of  recreational  opportunities  and  numb,  r 
and  sixe  of  sites  that  should  be  developed  over  time. 

Included  should  be  the  existing 

Rend  Iwike,  Klnkaid  Lake  and  Crab  Orchard  complex.  When  completed,  this  master 
a 1 an  will  serve  as  a framework  for  the  detailed  planning  required  by  the 
sponsoring  Federal  .igency  prior  to  construction  of  the  project.  In  particular, 

.1  detailed  plan  of  the  development  is  required  for  the  recreational  corridors. 

The  master  plan  for  the  recreational  corridor  should  be  sufficient  in  scope 
and  analysis  to  assure  successful  implementation.  Required  are  design  controls 
relative  to  usage,  cost,  operation  and  maintenance  for  the  various  str.am 
reaches  .and  the  zoning  and  adjusted  tax  structure  needed  to  insure  local  parti- 
cipation. This  work  plan  would  then  serve  as  a basis  for  possible  Federal 
.and  non-Federal  cost  sharing  under  the  Federal  Water  Recreation  .Act,  Piblic 
Uiw  89-72. 

c.  Stre.am  water  cuallty.  Even  with  the  recommended  water  resource 
dtfvelopments  there  would  still  remain  specific  areas  with  water  qualitv 
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roblomi'.  Supplemental  action  is  needed  involving  the  State  and 
counties  vorkici;  in  close  cooperation  with  the  local  communities  and  indus- 
tr  is  involved.  Specifically,  this  need  relates  to  the  commv:nitles  of 
C-  rbondal  - ami  Marion,  a.s  well  as  the  Lake  and  Pond  Creek  watershed.  The 
munict  alities  of  Carbondale  and  Marlon  will  face  a problem  regarding 
. ont  mi n.ii ion  of  their  environmental  area.  There  is  a need  for  Carbondale 
to  expedite  its  plans  for  treatment  and  handling  of  sewage  discharge. 

Either  an  advanced  form  of  treatment  will  be  required  or  a pipeline  transfer 
of  Its  tf fluent  to  the  main  stem^  Big  Muddy  will  have  to  be  undertaken 
t.  revent  further  degrading  of  its  streams'  quality.  Special  Federal 
grant-in-aid  programs  exist  that  the  cemtmunity.  in  cooperation  with  the 
St!  1.  should  utilize  in  formulating  its  action  program.  The  c ’mmunity 
of  M.o'ion  also  faces  a similar  problem.  Provision  of  storage  for  low- 
ilov  au^-mentat  ion  in  the  interest  of  water  quality  control  will  delay  the 
prohleai  that  the  community  will  eventually  have  to  face.  The  drainage 

ble  for  impoundment  of  supplemental  storage  for  dilution  flow* 

■s  vei'.-  limit.d  .'ind  its  yield  capability  will  essentially  be  reached  by  the 
yi  ar  20',').  At  that  time,  the  community  of  Marion,  which  already  has  a form 
oi  tertiarv  treatment,  will  need  to  provide  advanced  waste  treatment  to 
its  effluent  or  suffer  a deterioration  in  the  DO  level  of  the  upper  Crab 
Orchard  Creek.  The  problem  in  the  Lake  and  Pond  Creek  water.shed  is  essentially 
mining  oriented.  Cooperative  planning  and  control  by  the  State  and  the  coal 
industry  is  required.  This  one  watershed  is  a prime  source  of  the  Induced 
acidic  waters  in  the  basin  streams.  L’se  of  settling  ponds  and  control  of 
wash  waters  in  the  coal  treatment  plants,  together  with  proper  ditching 
and  diversion  of  runoff, are  part  of  an  action  program  that  must  be  under- 
taken . 
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.1.  .ov- i pinent  d 1 units,  lo  effectively  institute  the  needed  land 
111  at»r  use;  and  promote  a proper  growth  framevork,  special 

Loiisiderat ion  must  bo  given  the  reorganization  of  cooperative  workings  of 
t lie  existing  governmental  structure.  What  is  required  are  two  types  of 
t'  s onsive  governmental  units,  ''hie  i planning  unit,  the  second  an  action 
lilt.  Presently,  there  is  a grand  total  ot  262  units  of  local  government 
uerforming  various  functions.  iXit  of  this  total, 139  can  be  considered 
sj'iti.il  functional  units.  There  are  five  counties,  59  municipalities, 

44  townships,  15  road  districts  in  non-township  counties,  5 county  housing 
authorities,  5 soil  and  water  conservation  districts,  91  school  districts, 
i moM  ito  abat.ment  districts,  3 river  conservancy  districts,  2 hospital 
districts,  3 air|/Ort  authorities,  7 park  districts,  11  special  water 
• is'-ricts,  2 health  districts,  5 drainage  districts,  and  2 fire  prevention 
ii'trirts.  if  the  basin  plan  of  improvement  is  to  be  successfully  imple- 
II  nted  tlu  tv.’o  types  Of  governmental  entities  must  be  effectively  organized 
LI  functional  basis. 

b.  P 1 arming . Of  all  the  political  entities  in  the  basin,  the  five 
' ore  counties  have  set  an  example  of  local  leadership.  To  avoid  waste 
and  duplication  in  planning  and  to  foster  proper  Jeve 1 opment , they  have 
jointly  created  the  Greater  Egypt  Regional  Planning  Commission.  This 
I-Lgal  entity  ha.s  the  authority  to  prepare  plans  which,  in  the  judgment  of 
the  county  board,  will  be  in  accordance  with  the  present  and  future  regional 
m-eda.  The  Commission  will  prepare  plans  to  best  promote  the  health,  sa'.ety, 
order  and  convenience,  prosperity,  efficiency,  and  economy  In  the  nrocess 
ol  development  and  gen(>ral  welfare  of  the  region.  The  Ccmmlssion  with  a 
board  mc-mbership  of  4 representatives  from  eacli  county  has  a permanent 
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i>l;jnni!ig  staif  in  addition  to  various  resource-related  advisory  committees. 
Kour  01  the  five  counties  have  adopted  a land-use  plan,  but  to  date  none  has 
been  implemented  by  zoning  ordinances  to  insure  obtaining  the  desired 
!eve 1 o'lment . Until  such  action  is  undertaken,  the  successful  achievement 
of  tlu-  ultimate  potential  offered  by  basin  development  cannot  be  assured, 
i'ne  < omr.jssion  is  currently  pre['aring  a land-use  plan  for  Jefferson  County 
hich  should  be  completed  within  the  next  two  years.  To  supplement  the 
ri^commen.led  water  and  land  development,  the  Commission  must  increase  its 
effort  to  onhanee  the  area's  environment  and  public  services.  This  should 
s'icificallv  include:  the  rehabilitation  of  strip-mines;  control  of  urban 

erowth;  consol idat ion  and  improvement  of  such  county  and  municipal  functions 
,:s  ;(hication,  health,  road  net,  sewage  and  refuse  treatment;  and  most  impor- 
tant- examination  of  the  area's  tax  structure  and  local  governmental  services, 
c.  implementation.  In  order  to  implement  the  objectives  of  the  basin 
lar  certain  levels  of  non-Fcderal  governmental  entities  should  be  regarded 
logicil  CO- sponsors . Because  of  its  responsibility  for  control  of  intra- 
:.t.ite  stre.am  quality  and  its  declared  committment  for  development  of  tourism 
and  recreation,  the  State  of  Illinois  has  a vested  interest  requiring  its 
participation.  The  other  legal  entity  is  a conservancy  district  'dilch,  by 
the  nature  of  its  chartei;  has  vested  interest  in  the  preservation  and 
conservation  of  the  land  and  water-related  resources.  This  usually  Involves 
flood  control,  drainage  and  preservation  of  wildlife  environment.  There 
a’e  i districts  legally  established  in  the  basin.  They  are:  Rend  Lake 

rv  mey  District,  the  Klnkaid-Reid  Creek  Conservancy  District,  and 
r 'line  Valley  Conservancy  District.  Unfortunatel y,  the  legal  boundaries 
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Ill  tho  thrt'o  do  not  encomp.iss  the  basin's  total  drainage  area.  To  date, 
there  has  been  no  concerted  effort  to  undertake  cooperative  planning  and 
ution  progr.-i  nming.  If  thi  potential  agricultural  enhancement  is  to  be 
achieved  there  must  be  coordinated  programs,  particularly  in  terms  of 
sponsorship  and  operations  and  maintenance.  Ideally,  the  plan  of  improve- 
m.-nt  fi>r  land  treatment,  flood  control  and  drainage,  lends  itself  to  a basin- 
iiie  conservancy  district  program.  Undertaking  an  expanded  and  coordinated 
effort  or  merging  into  the  legal  entity,  would  offei  a valuable  supplement 
to  the  county  structure  in  providing  total  service  and  development. 

54.  LErAl.  C0NST!<A1NT.S 

Subsequent  to  installation  of  the  basin  plan,  legal  efforts  will  be 
required  to  insure  the  optimum  attainment  and  control  of  the  basin's 
resources.  The  plan  of  improvement  will  affect  the  hydrologic  and  hydraulic 
Tfgimen  of  the  basin  and  in  supplement  to  the  counties'  use  plaa  affect  the 
•nvironment  for  the  residents  and  the  industries  in  the  area.  Efforts  will 
be  required  to  insure  that  once  the  flood-retarding  structures  are  installed, 

unwise  occupation  and  use  of  the  flood  plain  is  prevented,  wnat  is  needed 
is  Llie  enactment  and  enforcement  of  regulatory  zoning  measures  to  prevent 
future  indiscriminate  encroachment  of  the  flood  plains.  Such  a program  can 
only  be  achieved  through  the  cooperative  and  coordinated  efforts  of  the  local 
Citizens  and  the  counties.  The  development  of  a flood  control  program 
riquires  comprehensive  planning, with  zoning  based  on  adequate  flood  plain 
maps.  The  Corps  of  Engineers  has  been  designated  in  response  to  Congressional 
legislation  as  the  Federal  agency  responsible  for  assisting  the  local  govern- 
ments. Based  on  a cooperative  State  program,  the  Corps,  surveys  and 

maps  the  flood  plain  and  undertakes  the  hydrology  and  frequency  studies 
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uc>.  1 ssary  to  establish  the  flood  damage,  potential  flood  heights  and  the 

■ :t  nt  of  inundation  involved.  Such  information  is  provided  to  aid  local 

1 -Cercsts  in  establishing  rights-of-way  lines,  stream  clearance  lines,  and 
land- use  regu 1 ,i t i ons . The  Greater  Egypt  Planning  Commission  and  counties 
should  utilize  this  program  in  implementing  their  zoning  ordinances.  The 
Illinois  State  legislature  has  given  the  Department  of  Public  Health  the 
responsibi 1 itv  ol  establishing  reasonable  standards  of  purity  of  the  intra- 
! t.:te  streams.  These  standards  are  consistent  with  the  use  of  those  waters, 
in  Icding  the  use  in  carrying  away  the  water-borne  waste  products.  The  State 
agi  ncy  is  currently  involved  in  establishing  these  standards  and  has 
:ssued  regulations  through  the  Illinois  Water  Sanitary  Board.  In  addi- 
tion, ther>'  will  be  required  changes  in  the  State's  laws  dealing  with 
rin.iri.p'i  r.  ' ts.  The  right  of  tlie  landowner  to  unregulate4  use  of  water  pass- 
ing through  his  lands  will  have  to  be  reevaluated  to  recognize  society's 
rights  .md  concern. 

55.  1;  ' PATION 

A t i-  -■  participation  during  the  planning  effort  prior  to  construction 
ol  tin  r>  i I'tmnended  plan  will  involve  all  levels  of  government.  Certain 

■ lanning  functions,  normally  assumed  by  the  Federal  agencies,  are  required 
of  the  loc.j)  governmental  agencies  as  well  as  the  State.  There  follows  a 
listing  of  thf  planning  actions  and  programs  required  from  various  entities 
involved  in  the  basin  study. 

a.  State  of  Illinois.  Correspondence  to  date  with  the  State  of 
Illinois  has  indicated  its  satisfaction  with  the  scope  of  planning 
undertaken  for  the  basin.  Prior  to  construction  of  reservoirs  selected 
for  recre.at ional  development,  the  degree  of  State  participation,  both  in 
cost  sh.iring  fflrst  co.st)  and  operation  of  specific  areas,  should  be  deter- 
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' nil  b.'i'ore  .iny  commi tinonts  arc  obtained  from  other  (local)  entities. 
il  ■ r.  inticipated  that  the  Department  of  Conservation  will  participate 
I r Ti  development  and  the  operation  of  selected  reservoirs.  Under  a 
‘ on;  rehens i ve  program ,■  opera t ion  of  these  projects  reser'/olrs  would  he  satellite 
their  existing  base  in  Kinkaid  and  Rend  Lake  and  Ciant  City  State  Park. 

;h  Department  of  Public  Health  should  establish  monitoring  and  gaging 
SI  e ions  to  coordinate  the  low-flow  releases  in  the  interest  of  low- 
1 i ow  augmentation  for  water  quality  control  and  base  flow  maintenance. 

A monitoring  system  is  required  to  insure  against  future  quality  degradation 
of  the  stream. 

b.  Greater  Egypt  Regional  Planning  Commission.  It  is  anticipated 
1 ..at  counties,  through  the  Commission,  should  play  a predominant  planning  role 
;u  t’ i'  basin.  It  should  be  responsible  for  preparation  of  a basin-wide 
m.istcr  plan  for  recreational  development  with  special  emphasis  on  lands 
Mirr< unding  the  proposed  projects.  The  master  plan  for  recreation  will  then 
supplt'mt  nted  by  the  construction  agencies  under  normal  agency  requirements, 
n .eldition,  it  stiould  head  a special  committee  to  establish  a detailed  work  plan 
for  tlie  recreational  corridors.  This  committee  should  be  composed  of  members 
rom  the  bureau  of  Outdoor  Recreation,  Corps  of  Engineers,  Soil  Conservation  Service, 
U.  S.  Forest  Service,  U.  S.  Fish  and  Wildlife  Service,  and  the  State  Consavation 
Department.  Subsequent  to  completion  of  the  master  plan  it  would  be  forwarded  by  the 
Corps  of  Fngineers  to  Congress  for  possible  cost" sfiar ing  under  Public  Law 
89-72  and  he  integrated  into  the  developmi-nt  of  the  3 reservoirs  that  supple- 
ment the  s t ream ' s 1 ov- f 1 ow.  The  Commission  should  prepare  zoning  ordinances 
for  adoption  by  the  counties  and  the  residents.  These  zoning  ordinances 
siiould  include  the  flood  plain  to  prevent  any  future  encroachment  in  the 
bottomlands  which  would  negate  the  recommended  Improvement.  Federal  and 
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'tate  cooperative  gaging  programs  should  be  used  to  formulate  an  action 
rogram  to  control  erosion  and  sediment  transfer  and  be  integrated  into 
its  land-use  plans.  Furthermore,  assistance  from  the  State  and  U.  S. 

Forest  Service  should  be  obtained  in  planning  and  rehabilitating  the  strip- 
mine  areas. 

c.  Conservancy  districts.  Consideration  should  be  given  to;either 

expanding  the  boundaries  of  the  existing  three  conservancy  districts  to 

include  all  lands  within  the  basin  and  jointly  evolving  a concerted  action 

program; or  combining  into  one  district  to  act  as  co-sponsor  with  the  State 

of  Illinois  for  the  recommended  projects.  This  might  best  be  done  with 

Stacf  guidance,  since  revisions  in  charters  and/or  State  laws  would  be  required, 
there  should  be 

either  w.iy,  a definite  commitment  to  the  programs  of  the  Soil  Conservation 
Servici  and  the  Corps  of  Engineers.  This  commitment  would  encompass  project  ('s) 
sponsorship  and  operation  and  maintenance  and  tend  to  supplement  the  counties' 
plantun,^  Lu.a.'tl'n. 

d.  l!ational  Park  Service.  The  National  Park  Service  should, in 
cooperation  with  the  Greater  Egypt  Regional  Planning  Coitaniss  ion,  expand 
its  study  detail  all  the  remaining  archaeological  and  historical 
artifacts  within  the  basin.  The  study  should  be  more  than  an  inventory, 
and  contain  recommendations  as  to  specific  development,  land  parcels,  and 
costs  required  for  Integration  into  the  recreational  master  plan. 

e.  Forest  Service.  The  Forest  Service  should  assist  the  Planning 
Commission  in  formulating  a planting  program  for  both  the  recreational  corri- 
dors and  the  rehabilitation  of  the  strip-mines.  In  addition,  its  program 
for  acquiring  private  in-holding  within  the  boundaries  of  the  Shawnee 
National  Forest  should  be  expanded  to  supplement  the  recommended  recreational 
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liovclopments.  The  lands  contiguous  to  the  project  requirements  of  reservoir 
1 t)A  and  that  part  of  the  recreational  corridor  in  the  lower  27  miles  of  the 
Hi)'  Muddy  shouUl  be  purchased  to  enhance  the  aesthetic  and  ecological 
environment . 

f.  Bureau  of  Outdoor  Recreation.  The  Bureau  of  Outdoor  Recreation 
should  work  very  closely  with  the  Regional  Planning  Commission  and  the 
State.  Such  cooperative  work  will  insure  that  the  recreational  developments 
ontained  in  the  master  plan  will  supplement  the  State  approved  recreational 

plan  of  development.  In  particular,  it  should  give  special  guidance  in  the 
final  selection  and  determination  of  the  acreage  and  design  criteria  required 
for  development  of  the  recreational  corridor.  The  agency  also  should  work 
very  closely  with  the  construction  agencies  in  establishing  the  master  plan  for 
reservoir  recreational  developments. 

g . U.  S.  Fish  and  Wildlife  Service. 

Ihe  U.  S.  Fish  and  Wildlife  Service  has  expressed  concern  for  the  preser- 
vation of  the  wildlife  habitat  and  the  need  to  improve  the  stream  ecology. 

The  U.  S.  Fish  and  Wildlife  should  work  very  closely  with  the  local  Planning 
Commission  and  State  in  tiic  establishment  of  the  recreational  corridors. 

Then  any  land  required  for  mitigation  could  properly  be  incorporated 
in  the  Commission's  plan  of  development.  In  addition,  the  agency  should 
work  with  the  constnict ion  agencies  in  establishing  the  master  plans  for 
development  of  the  recreational  reservoirs. 

h.  Construction  agencies.  Due  to  the  special  (system)  hydraulic 
considerations,  it  is  imperative  that  the  two  construction  agencies  properly 
phase  anrl  coordinate  their  preconstruction  planning  activities.  Both 
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.,f;t!ici€S  sfjould  work  very  closely  with  local  agencies  to  insure  that  the 
icquir’-d  terms  and  action  programs  arc  instituted  before  construction  is 
ade  t.iken.  It  at  all  possible,  the  State  should  be  regarded  as  the  prime 
sponsor  for  the  multiple-purpose  projects.  While  these  reservoirs  essen- 
tiallv  satisfy  local  needs,  they  are  nonetheless  responsive  to  the  State  - 
indicated  desires  for:  establishment  of  tourism  and  recreational  industry 
in  Southern  Illinois;and  maintenance  of  Intrastate  stream  quality.  Before 
flood  •ater  retention  storage  is  provided,  commitments  from  the  same  local 
sponsorship  should  be  obtained  by  both  agencies.  If  this  fails,  then  the 
iui  It i- purpose  reservoirs  shold  be  reana lyzed,  with  storage  dedicated  to 
flood  control  deferred  and  reallocated  to  recreation  until  such  time  as 
local  inti  rests  can  meet  the  terms  of  local  sponsorship. 
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SECTION  XII  - DISCUSSION  AND  CONCIUSIONS 


56.  GENERAL 

In  evaluating  the  basin  needs,  three  factors  affected  the  analysis: 
time,  area,  and  economic  reorientation.  Time  was  the  factor  in  identify- 
ing the  short-term  and  long-term  needs;  area,  or  the  geographic  dispersal 
of  the  various  needs,  was  a factor  that  led  to  the  decision  that  an  analyti- 
cal division  for  each  of  the  main  watersheds  was  the  only  practical  approach; 
and  economic  reorientation  was  a concept  recognizing  the  need  to  assist  the 
state  and  the  five  counties  in  planning  the  reorientation  of  the  area's 
economic  base.  In  defining  the  resource  planning  and  ultimate  development 
required,  a three-fold  objective  was  established:  to  help  in  providing 

the  necessary  land  and  water  development  needed  to  sustain  the  projected 
economic  growth;  to  encourage  the  preservation  and  enhancement  of  the  area's 
natural  environment;  and  to  assist  in  developing  a framework  for  social 
development,  stressing  the  well-being  of  the  people  so  that  the  growth  and 
living  conditions  will  be  beneficial  to  all.  Planning  for  these  objectives 
involved  balancing  the  distribution  of  resource  development  to  assure  that 
all  parts  of  the  basin  will  share  in  the  projected  socio-economic  growth. 
Towards  this  end,  the  land-use  plan  prepared  by  the  Greater  Egypt  Planning 
Commission  was  used  as  a basic  guideline.  As  part  of  the  planning  effort 
to  reorient  the  economic  structure,  particular  emphasis  was  placed  on  the 
enhancement  of  the  agricultural  Industry  and  the  establishment  of  an  adequate 
base  for  development  of  a tourism  and  recreational  Industry.  However,  to 
Insure  the  success  of  this  basin  plan  requires  the  participation  at  all 
political  levels.  Participation  of  State , count les , and  local  residents  in 
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• ire  nepdod  to 


implement  the  recommended  land  treatment  measures  and  the  multi-resource 
developments.  Obtainment  of  the  agricultural  enhancement  cannot  be  a piece- 
meal affair,  and  to  insure  proper  results  requires  total  resource  management 
To  encourage  establishment  of  the  tourism  industry,  selection  of  reservoirs 
and  complete  development  of  the  recreational  facilities  vill  be  required  if 
the  basin  is  to  secure  a new  and  vibrant  input  to  the  economic  structure. 

7.  ECONOMIC  CONSIDERATIONS 

While  this  report  has  concentrated  on  the  development  of  the  area's 
water  and  land  resources,  the  planning  entities  in  the  basin  should  be 
cautioned  as  regards  the  need  to  control  certain  economic  factors.  The 
projected  growth  indicated  for  the  demographic  and  economic  development  of 
the  basin  and  the  service  area  must  be  tempered  with  a realization  of  the 
need  to  control  this  phase  of  input.  There  are  factors  which  could  easily 
alter  the  evolution  of  the  basin's  economy,  causing  substantial,  long-run 
deviations  from  the  depicted  norm.  These  factors  specifically  involve  the 
basin's  available  labor  supply  and  its  present  industrial  mix.  The  entire 
Southern  Illinois  labor  market  is  dominated  by  low  and  semi-skilled  labor, 
and  the  Big  Muddy  Basin  is  no  exception.  Excluding  agriculture,  manufactur- 
ing and  services  are  the  key  industrial  employers,  which  have  certain  employ 
ment  characteristics  that  should  be  recognized.  The  manufacturing  firms 
now  entering  the  basin  are  generally  small,  assemb ly-type  operations,  while 
the  service  industries  are  often  seasonal  and  offer  only  part-time  employ- 
ment. This  situation  is  one  of  the  predominant  causes  of  a be  low-average 
per  capita  income  which,  in  turn,  acts  as  a constraint  on  the  economic 
acceleration.  Within  this  framework,  a lower  mldd le- Income  society  evolves 
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with  a resultant  lower  tax  base,  both  individual  and  corporate.  These 
lactors  then  limit  the  municipal  services  that  can  be  offered  to  the  resi- 
dents and  serve  to  attract  future  industry.  In  addition,  the  quality  of 
services  provided  the  public  by  schools,  hospitals,  roads,  and  utilities 
become  commensurate  with  the  standard  of  living  in  the  basin.  The  economic 
study  assumed  that  this  extreme  condition  will  not  continue;  but  that  a 
realistic  approach  to  land  use  and  urban  planning  will  be  provided  by  the 
appropriate  State  and  local  agencies.  What  will  be  needed  will  be  a coordi- 
nated effort  to  control  all  aspects  of  economic  growth,  i.e.,  land,  labor, 
and  capital.  There  is  an  abundance  of  unskilled  labor  in  Southern  Illinois 
which  must  be  trained.  Skilled  labor  must  be  created,  not  only  for  personal 
benefit  but  as  a base  to  attract  new  types  of  industry.  Labor  must  be  pre- 
pared to  supply  the  skills  necessary  to  satisfy  the  demands  of  various  in- 
dustries. If  the  economic  base  structure  is  to  be  enhanced,  the  planning 
entities  must  identify  the  type  of  industry  that  will  improve  the  economic 
base; and  then  provide  adequate  training  of  labor  to  serve  these  types  of 
industries.  The  industrial  employers  must  be  selected  on  the  basis  of  two 
criteria:  first,  as  a user  of  the  basin's  labor  skills;  and  second,  on  their 

potential  contribution  to  the  balance  of  payment  of  the  area.  This  last 
criteria  is  the  most  critical.  Typical  of  most  undeveloped  areas,  the 
limited  amount  of  manufacturing  industries  found  in  the  area  seldom  comple- 
ment each  other's  demands.  Usually  the  industries  are  forced  to  obtain  their 
raw  material  or  semi-finished  products  from  outside  the  basin,  causing  a net 
loss  of  revenue  to  the  area.  Basin  assembly  plants  purcliase  components  from 
St.  Louis,  replace  machine  parts  in  Chicago,  and  ship  their  finished  products 
out  of  the  basin  by  rail  to  be  distributed  by  a metropolitan  wholesaler. 


173 


While  all  raw  inaterials  cannot  logically  be  expected  to  be  produced  locally, 
a definite  attempt  should  be  made  to  provide  a total  range  of  services  In 
the  basin.  Where  the  finished  products  are  produced  regionally,  the  various 
firms  that  manufacture  the  components  of  a particular  type  of  product  should 
be  encouraged  to  operate  within  the  region.  This  means  that  local  entities 
iioi!J  try  to  incorporate  as  much  of  the  vertical  integration  of  a specific 
industry  and  its  functions  as  is  possible ;and  concentrate  on  developing 
industrial  services  for  manufacturing  industrial  needs.  This  will  contribute 
to  a self-sustaining  economy  and  produce  a net  flow  of  Income  and  a positive 
balance  of  payment  for  the  region. 

58.  LOCAL  COOPERATION 

The  specific  definition  of  the  institutional  arrangements  required  for 
implementation  of  the  various  projects  and  programs  included  in  the  recom- 
mended basin  plan  is  to  be  accomplished  in  separate  actions  by  the  sponsor- 
ing agencies,  in  this  case  the  Corps  of  Engineers  and  the  Soil  Conservation 
Service.  However,  since  the  Federal  interests  is  heavily  involved  in  the 
first  piiase  of  the  plan,  presentation  of  current  policy  relating  to  local 
cooperation  requirements  for  Federally  authorized  projects  is  cited  below. 
These  general  requirements  for  the  types  of  projects  considered  and  recom- 
mt!nded  are  outlined.  It  should  be  borne  in  mind  that  the  specification  of 
the  precise  terms  of  local  cooperation  in  any  Federally  autliorized  project 
or  program  is  a prerogative  of  Congress  which  authorizes  the  program.  Hence, 
the  requirements  for  local  cooperation  for  any  project  or  program  which  may 
ultimately  be  authorized  by  the  Congress,  may  differ  from  the  Information 
'presented  herein. 
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Corps  of  Engineers  reservoirs 


a . 

(1)  Recreation  and  fish  and  wildlife.  In  accordance  with  the 

Federal  Water  Project  Recreation  Act  agree  to:  (a)  administer  project  land 

and  water  areas  for  recreation  and  fish  and  wildlife  preservation;  (b)  pay, 
contribute  in  kind,  or  repay  (which  may  be  through  user  fees)  with  interest 
one-half  of  the  separable  first  cost  of  the  reservoir  project  allocated  to 
recreation  and  fish  and  wildlife  preservation;  (c)  pay  all  costs  of  mainte- 
nance, operation,  and  replacement  of  recreation  and  fish  and  wildlife  lands 
and  facilities;  (d)  acquire  necessary  water  rights. 

(2)  Water  quality  control.  (a)  exercise  to  the  full  extent  of 
their  legal  capability  control  against  removal  of  stream  flow  made  available 
for  water  quality  control  purposes  until  it  accomplishes  its  purposes  and 
becomes  a resource  to  the  stream;  (b)  through  adequate  treatment  or  other 
methods  of  controlling  wastes  at  its  source,  contribute  to  pollution  control 
in  the  streams  for  which  low-flow  augmentation  is  provided;  (c)  acquire  all 
necessary  water  rights. 

(3)  Flood  control.  (a)  protect  channels  downstream  of  the  reser- 
voirs from  encroachment  which  would  adversely  affect  operations  of  the 
reservoir;  (b)  adequately  inform  all  affected  persons  at  least  annually  that 
the  projects  will  not  provide  complete  flood  piotection;  (c)  provide  guidance 
with  leadership  in  preventing  unwise  and  uneconomical  future  development  of 
the  flood  plain  areas  by  encouraging  prudent  use  of  flood  proofing,  land 
regulation  planning,  or  other  flood  plain  management  techniques  to  reduce 
future  flood  losses;  (d)  cooperate  with  the  Corps  of  Engineers  in  public 
dissemination  during  the  release,  at  least  once  a year,  of  the  design  capacity 
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liows  from  Lhedamsitcs.  This  flow  release  serves  the  purpose(s)  of  stream  flushing 


n the  interest  of  public  health  and  visual  pollution  and  for  channel  sizing  in 
th-.  interest  of  discouraging  unwise  or  unknown  encroachments, 
h.  Public  Law  566  flood  prevention  programs 

Local  organizations  will  be  required  to  assume  the  following  costs  of 
installing  structural  works  of  improvement  for  which  Federal  financial 
assistance  is  provided  for  both  reservoirs  and  channel  improvements. 

(1)  The  cost  of  acquiring  land,  easements,  or  rights-of-way  for 
all  works  of  improvement  for  purposes  other  than  public  fish  and  wildlife 
or  recreational  development. 

(2)  At  least  50  percent  of  the  cost  of  the  land,  easements,  and 
rights-of-way  to  be  acquired  for  works  of  improvement  for  fish  and  wildlife 
or  recreational  development. 

(3)  The  cost  of  acquiring  water  rights. 

(A)  The  cost  of  administering  contracts  on  non-Federal  land. 

(5)  The  construction  cost  allocated  to  purposes  other  than  (a)  flood 
prevention,  (b)  the  agricultural  water  management,  and  (c)  public  fish  and 
wildlife  or  recreational  development. 

(6)  At  least  50  percent  of  the  construction  cost  allocated  to 
(a)  the  agricultural  phases  of  the  conservation,  development,  utilization, 
and  disposal  of  water,  and  (b)  public  fish  and  wildlife  or  recreational 
dcve lopment , 

(7)  The  cost  of  engineering  and  other  installation  services 
allocated  to  purposes  other  than  (a)  flood  prevention,  (b)  the  agricultural 
water  development,  and  (c)  public  fish  and  wildlife  or  recreational  develop- 
int;nt . 
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(8)  At  loast  50  percent  of  the  engineering  and  other  Installation 
services  required  in  connection  with  minimum  basic  facilities  for  public 
fish  and  wildlife  or  recreational  development. 

(9)  The  cost  of  operating  and  maintaining  works  of  improvement  on 
non-Federal  land. 

(10)  An  equitable  part  of  the  cost  of  operating  and  maintaining 
works  of  improvement  on  Federal  land  in  consideration  of  the  benefits  that 
accrue  to  non-Federal  land. 

59.  CONCLUSIONS 

The  basin  plan  consists  of  11  multiple-purpose  reservoirs,  60  flood- 

water  retention  projects,  and  1,017.6  miles  of  cliannel  improvement,  together 

These  developments  together  with 

with  178  miles  of  river  recreational  corridors-  the  rehabilitation  of 
strip  mine  areas  would  provide  the  best  use  or  combination  of  uses  of  water 
and  related  land  resources  to  meet  all  foreseeable  short  and  long-term  needs. 
Each  project  is  economically  and  engineer ingly  feasible,  both  individually 
and  as  elements  in  the  basin  plan;  and  each  purpose  served  by  the  projects 
is  fully  justified.  The  projects  recommended  for  construction  under  Phase  I 
to  meet  the  immediate  needs  are  consistent  with  the  comprehensive  plan  for 
basin  development,  botli  from  the  State  and  local  planning  commission.  The 
State  recreational  plan  and  the  Planning  Commission's  land-use  and  develop- 
ment plan  have  served  as  guidelines  for  final  development.  Installation  t 
the  base  plan  will  provide  tlie  necessary  inputs  for  the  water  and  land 
related  need.s  required  to  meet  the  primary  demands  for  products  and  si 
Addition  of  the  recommended  recreational  corridor  will  complete  t hi 
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input  for  the  social  well-being  of  the  area  and  the  preservation  of  wildlife 
iwbitat.  While  the  recreational  corridors  are  included  in  the  basin  plan, 
the  detailed  costs  and  final  scope  have  not  been  established.  A recommended 
concept  and  scope  has  been  indicated  as  the  basis  for  inclusion  in  the  basin 
plan.  However,  evaluation  of  the  final  scope  and  costs  required  for  the 
authorization  and  Installation  by  the  Corps  of  Engineers  has  been  deferred, 
subject  to  preparation  of  a basin  master  plan  for  recreation. 
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SECTION  XIII  - RECOMMENDATIONS 


60.  RECOMMENDATIONS 

The  comprehensive  basin  plan  is 

intended  to  serve  as  a flexible  guide  for  future  actions  in  planning 
and  implementing  the  development  of  the  water-and  land-related  resources 
of  the  Big  Muddy  River  Basin.  It  is  recommended  that  the  following  action 
be  taken  at  the  Federal,  State  or  local  level  as  appropriate  to  implement 
this  plan. 

a . Federal . 

(1)  That  the  following  projects  and  programs  be  implemented  as 
soon  as  practicable  and  in  any  event  within  the  next  10  to  15  years. 

TABLE  28 

Recommended  project 


Watershed 


Reservoirs 
Corps  SCS 


Drainage 
Channels  Impro 
(SCS)  (Miles) 


4-Lower  Beaucoup  Creek 

- - 

- - 

- - - 

28.0 

6-Upper  Beaucoup  Creek 

1 

- - 

- - - 

- - - 

7-Crab  Orchard  Creek 

1 

3 

108.8 

- - - 

8-Llttle  Muddy  River 

1 

3 

- - - 

47.0 

10-Hurricane  Creek 

- - 

1 

34.8 

- - - 

11-Lake  & Pond  Creek 

- - 

2 

112.2 

- - - 

12-Middle  Fork  Creek 

1 

10 

210.6 

- - - 

13-Gun  Creek 

- - 

4 

51.7 

- - - 

14-Upper  Big  Muddy  River 

- - 

13 

120.3 

- - - 

15-Casey  Fork  Creek 

1 

12 

140.2 

- - - 

Main  Stem  Big  Muddy 

- - 

- - 

- - - 

103.0 

Total 

5 

48 

778.6 

178.0 

(2)  That  upon  completion  of  a basin-wide  master  plan  for 

recreational  development,  the  river  recreational  corridors  be  Incorporated 
into  the  plan  of  development  for  the  Corps  reservoirs--  Rend  Lake,  No.  35 
near  DuQuoln  and  No.  34  on  the  Upper  Beaucoup  above  Pinckneyvi He. 
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(3)  That  planning  for  the  U.  S.  Department  of  Agriculture 
t ishci!  projects  provide  for  accelerated  treatment  of  agricultural 

and  forest  lands  for  improvements  needed  for  watershed  management. 

(4)  That  all  lands  and  water  area  designated  for  recreational 
usage  be  administered  in  accordance  with  the  Federal  Water  Project 
Recreation  Act. 

(5)  That  appropriate  coordinating  activities  be  undertaken  with 
the  State  to  insure  protection  of  public  health  by  establishing  vector 
control  programs  and  providing  adequate  sanitary  facilities  at  recreation 
s i tes. 


basin-wide 

(6)  That  more  extensive  archeological  surveys  be  undertaken 
bv  the  National  Park  Service  for  the  preser- 

vation of  areas  unique  in  aesthetic,  archeological,  historical  and  scienti- 
fic value;  and  that  the  preservation  of  these  areas  be  incorporated  into 
the  basin's  master  plan  for  recreational  development  and  the  individual 
project's  plans  where  appropriate. 

(1)  That  existing  Federal-State  cooperative  forestry  programs  be 
expanded  particularly  with  purchase  of  inholdings  contiguous  to  the  reconmended 
recreational  developments  and  reservoirs  where  appropriate. 

(8)  That  existing  recreation  areas  be  expanded  in  accordance 
with  experienced  visitation  patterns. 

(9)  That  lands  obtained  for  mitigation  of  wildlife  losses  be 
licensed  to  respective  State  game  and  fish  agencies. 

CIO)  That  current  land  management  and  conservation  programs  be 
continued  and  expanded. 
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(11)  That  full  consideration  be  given  during  the  preconstruction 
planning  by  the  construction  agencies  to  the  provision  of  facilities  for 
collecting  hydrologic  data. 

(12)  That  this  report  of  the  coordinating  coninlttee  be  used  as 

a supporting  document  for  authorization  requests  initiated  by  the  construc- 
tion agencies. 

b.  State. 

(1)  That  a cooperative  quality  control  program  be  instituted  with 
the  sponsoring  constructing  agencies  for  those  reservoirs  providing  low- flow 
augmentation.  The  program  would  establish  a monitering  system  to  prevent 
further  degrading  of  stream  quality. 

(2)  That  in  cooperation  with  the  Greater  Egypt  Regional  Planning 
Commission  institute  a program  to  trace  and  identify  the  main  erosion  and 
sediment  problems  . This  is  particularly  needed  in  those  watersheds  where 
development  is  recommended. 

(3)  That  action  be  taken  to  review  the  existing  laws,  policies, 
and  programs  relating  to  the  possible  implementation  of  the  plan  of  improve- 
ment and  modify  where  appropriate. 

(4)  That  all  practical  measures  be  undertaken  to  control  pollution 
of  the  streams  by  adequate  treatment  or  other  methods  to  control  wastes  at 
their  sources. 

c . Local . 

(1)  That  a preparation  of  a master  plan  be  undertaken  by  special 
comnittee  headed  by  the  Greater  Egypt  Regional  Planning  Commission. 

Particular  emphasis  should  be  to  establish  the  requirements  relative  to 
creation  of  the  recreational  river  corridors. 
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(2)  That  local  interests  in  cooperation  with  the  State  of  Illinois 


institute  measures  to  rehabilitate  the  strip  mines  in  accordance  with  the 
action  plan  outlined  in  this  report. 

(3)  That  programs  for  the  development  of  more  precise  data 
relating  to  the  definition  of  flood  hazards  be  instituted  in  cooperation 
with  the  State  and  Corps  of  Engineers. 

(U)  That  the  Greater  Egypt  Planning  Commission  and  local  agencies 
provide  guidance  in  leadership  in  preventing  unwise  and  uneconomical  future 
development  of  the  flood  plain  areas*  They  should  encourage  prudent  pse  of  flood 
proofing  land  regulation  planning,  or  other  flood  plain  management  techniques 
to  reduce  future  flood  losses. 

(5)  That  local  Interests  particularly  the  Planning  Commission 
and  local  supporting  agencies  adequately  Inform  all  effected  persons  at 
least  annually  that  the  projects  will  not  provide  complete  flood  protection. 

f6)  Protect  channel  downstream  of  the  reservoirs  from  encroachment 
which  would  adversely  effect  operations  of  the  reservoirs. 

(7)  That  local  Interests  re-examine  its  laws,  policies,  programs, 
and  too  base  structure  relating  to,  Implementation  of  the  water  and  land 
resource  development, 
d.  All. 

(1)  That  approval  of  the  comprehensive  plan  not  be  a bar  to 
development  of  projects  not  Included  therein. 

(2)  That  each  of  the  affected  and  concerned  Federal,  fitate 
and  local  agencies  keep  current  the  segments  of  the  comprehensive  plan 
for  which  it  is  assigned  responsibility. 

(3)  That  cooperative  action  be  taken  to  expand  and  improve  river 

t 

and  flood  forecasting  services. 
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(4)  That  consideration  be  given  the  Inclusion  of  recreation  and 
conservation  programs  as  a purpose  in  the  formulation  of  all  future  water 
and  related  land  resource  development  projects. 

(5)  That  proper  recognition  be  given  the  official  State  com- 
prehensive plan  and  the  proposed  basin-wide  master  plan  for  outdoor  recreation 
In  all  recreation  planning  and  development  activities. 
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